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Controversial sodium guidelines: Scientific solution

or perpetual debate?

Stuart M. MacLeod MD PhD, John A. Cairns MD

ost clinicians accept epidemiologic evi-
dence of a positive association between
increased dietary sodium intake and
blood pressure, as well as evidence of blood pres-
sure reduction when dietary sodium is decreased.!
In the era of evidence-based medicine, they may
also assume that national guidelines for dietary
sodium intake are supported not only by observa-
tional epidemiology, but also by rigorous clinical
trials and population-based nutrition studies con-
clusively showing that reduced sodium consump-
tion is linked to lowered incidence of cardiovascu-
lar events. Unfortunately, definitive randomized
controlled trials have yet to be performed.
Although the linkage between dietary sodium and
cardiovascular health seems clear, important
research gaps remain, fuelling experts’ concerns
about poor research methods, biased assessment
of evidence and undue influence by the food
industry.? Optimal sodium intake is likely to
remain contentious, and it is of concern that this
uncertainty may blunt efforts to reduce excessive
consumption in a subset of the population.
International standards, including those of Can-
ada’® and the United States,* recommend reductions
of dietary sodium to less than 2300 mg/day and
may advocate targets as low as 1500 mg/day. Such
goals are elusive, given that the average consump-
tion by Canadians is 3400 mg/day and given that
85% of men and 60%—80% of women consume
more than 2300 mg/day.? Furthermore, the strength
of the evidence supporting available guidelines
underwent close scrutiny in a 2013 report from the
US Institute of Medicine.’ The committee that pre-
pared the report expressed concern about the highly
variable methodologic quality of available studies,
particularly with regard to quantification of sodium
intake. The committee reached three main conclu-
sions: that there is a positive relation between
higher levels of sodium intake and the risk of car-
diovascular disease, consistent with existing evi-
dence on blood pressure as a surrogate indicator of
cardiovascular risk; that evidence from studies on
direct health outcomes is insufficient and inconsis-
tent regarding an association between sodium
intake below 2300 mg/day and either risk or benefit
for cardiovascular disease outcomes; and that direct

evidence on health outcomes does not support rec-
ommendations to lower sodium intake in high-risk
subgroups (those with diabetes mellitus, chronic
renal disease or pre-existing cardiovascular disease)
to 1500 mg/day or less.

The Institute of Medicine report® has energized
a vigorous controversy that is attracting strong
views from various quarters: basic physiology and
pharmacology, cardiology, endocrinology, hyper-
tension and stroke management.®'° Meta-analyses
of randomized trials®’ and of observational
studies’” have generally shown that reducing
dietary sodium leads to substantial reductions of
systolic blood pressure among individuals with
hypertension. Nonetheless, concerns remain about
the formulation of firm guidelines too heavily
based on relatively limited evidence.>®

A Cochrane review found that reduced sodium
significantly increases plasma renin activity;
raises concentrations of aldosterone, adrenaline
and noradrenaline; and is accompanied by
increases in serum cholesterol and triglycerides.®
In contrast, a subsequent systematic review’ found
no adverse effect on lipids, catecholamine levels
or renal function. Compelling arguments have
been advanced for striking a delicate balance in
the sodium intake target, with the expectation of
achieving the beneficial effects on blood pressure
that have been consistently observed in patients
with hypertension who follow a restricted-sodium
diet, while avoiding the possible secondary adap-
tive hormonal responses that may undermine
cardiovascular benefits.”!® As for other essential
nutrients, intake of sodium outside the optimal
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— KEY POINTS

cardiovascular risk.

additional valid evidence.

e Strong observational evidence indicates that higher levels of dietary
sodium may lead to increased blood pressure and probably increased

e Legitimate scientific uncertainty and debate may place at risk public
health efforts to reduce excessive consumption.

e Several recent conflicting studies have amplified the debate, particularly in
terms of defining safe and effective lower limits for sodium consumption.

e Effective leadership is required to better define knowledge and
research gaps in this controversy and to stimulate the generation of
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range (not only above, but also below) is likely to
have deleterious effects on health.'

Two new studies are likely to stimulate further
scientific debate. The Prospective Urban Rural Epi-
demiology (PURE) study of observational data
from over 100000 people in 17 countries identified
an optimal range of dietary sodium of 3-6 g daily,
with increased rates of cardiovascular events occur-
ring both above and below this intake.!! About
10% of participants excreted less than 3 g/day, and
only 4% excreted sodium in the range of current
US guidelines for sodium intake (2.3 or 1.5 g/day).
The Global Burden of Diseases Nutrition and
Chronic Diseases Expert Group (NutriCoDE) com-
piled observational and randomized studies to
derive a modelled relationship between excess
dietary sodium and cardiovascular events, which
led to an estimate that 1.65 million cardiovascular
deaths in 2010 were attributable to sodium con-
sumption beyond a reference level of 2 g/day.'
However, as noted by Oparil,'* the PURE study
lacked an intervention component and did not use
the accepted model for determining sodium intake
(multiple direct 24-hour urine measurements),
whereas the NutriCoDE study relied on many
assumptions because of a lack of high-quality data.

National guidelines focusing on a very low
sodium target (< 2300 mg/day) could compro-
mise efforts to reduce unequivocally excessive
levels of sodium intake among some people.
Rigid positional thinking and perpetuation of the
sodium guideline debate are likely to fuel dis-
cord, leaving practitioners understandably con-
fused and failing to advance clinical care.

A more constructive approach would encour-
age leading scientists to reach agreement on major
elements of the evidence, which would in turn
facilitate timely implementation of beneficial pub-
lic policy. Effective leadership might better define
current knowledge and research gaps and might
also generate agreement on an approach to gather-
ing evidence for the relative benefits and harms of
achieving population intakes of sodium substan-
tially below the current North American mean.

Given the general clinical and scientific accep-
tance that excess sodium intake leads to elevation
of blood pressure and higher incidence of cardio-
vascular events, a guideline focused on sodium
intakes somewhat lower than the current national
average of 3400 mg/day could be recommended
unequivocally as beneficial. From that starting
point, appropriate studies should be undertaken to
clarify the benefits and potential harms of dietary
sodium intakes in a lower range. Planning of such
studies should be informed by the design short-
comings of prior epidemiologic studies (e.g., unre-
liable 24-h urine collection; failure to address the
relevance of surrogate markers for cardiovascular
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events, including blood pressure; and inadequate
control of dietary intake of other nutrients). Sorely
lacking is a large randomized controlled clinical
outcomes trial comparing reduced sodium intake
with usual diet,”® although such a trial would be
logistically and financially challenging.

It is advisable for physicians who are treating
patients with potential cardiovascular disease to
follow national practice guidelines, but they
should remain aware of the wide range of reput-
able opinions expressed in the current medical lit-
erature about dietary sodium and its relations to
blood pressure and cardiovascular events.
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Editor’s note: In mid-May 2014, a consensus conference on
nutrition was convened at the Population Health Research Insti-
tute of McMaster University/Hamilton Health Sciences, where
leading Canadian and international researchers reviewed key
elements in the dietary sodium controversy. A summary of dis-
cussions is available at www.cahs-acss.ca/completed-projects/



