22.

23.

24.

25.

26.

27.

28.

29.

30.

Graudal NA, Gallge AM, Garred P. Effects of sodium restriction on blood
pressure, renin, aldosterone, catecholamines, cholesterols, and triglyceride.
JAMA 1998; 279: 1383-1391

The Hypertension Prevention Trial: three-year effects of dietary changes on
blood pressure. Arch Intern Med 1990; 150: 153-162

The effects of nonpharmacologic interventions on BP of persons with high
normal levels. JAMA 1992; 267: 1213-1220

Effects of weight loss and sodium reduction intervention on BP and hyper-
tension incidence in overweight people with high-normal blood pressure.
The Trials of Hypertension Prevention, phase II. Arch Intern Med 1997;
157: 657-667

Sacks F, Svetkey LP, Vollmer WM et al. Effects on BP of reduced dietary
sodium and the Dietary Approaches to Stop Hypertension (DASH) diet.
N Engl ] Med 2001; 344: 3-10

Binia A, Jaeger J, Hu Y et al. Daily potassium intake and sodium-to-
potassium ratio in the reduction of blood pressure: a meta-analysis of ran-
domized controlled trials. ] Hypertens 2015; 33: 1509-1520

Kaiser J. Industry groups petition for data on salt and hypertension. Science
20035 300: 1350

Sacks FM, Campos H. Dietary therapy in hypertension. N Engl ] Med 2010;
362:2102-2112

Cook NR, Cutler JA, Obarzanek E et al. Long term effects of dietary
sodium reduction on cardiovascular disease outcomes: observational
follow-up of the trials of hypertension prevention (TOHP). BMJ 2007;
334: 885-888

Nephrol Dial Transplant (2016) 31: 1403-1404
doi: 10.1093/ndt/gfw280a

Opponent’s comments

Francesco P. Cappuccio

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

Cook NR, Obarzanek E, Cutler JA et al. Joint effects of sodium and
potassium intake on subsequent cardiovascular disease: the Trials of Hyper-
tension Prevention follow-up study. Arch Intern Med 2009; 169: 32-40
Cook NR, Appel L], Whelton PK. Lower levels of sodium intake and re-
duced cardiovascular risk. Circulation 2014; 129: 981-989

Cohen HW, Alderman MH. Letter from Cohen and Alderman regarding
article, “lower levels of sodium intake and reduced cardiovascular risk”. Cir-
culation 2014; 130: €268

Graudal N, Gallge A, Garred P. Modest salt restriction in older people. Lan-
cet 1997; 350:1702

Graudal NA, Hubeck-Graudal T, Jurgens G et al. The significance of dur-
ation and dose of sodium reduction intervention in normotensive and
hypertensive individuals. A meta-analysis. Adv Nutr 2015; 6: 169-177
Adler AJ, Taylor F, Martin N et al. Reduced dietary salt for the prevention of
cardiovascular disease. Cochrane Database Syst Rev 2014; 12: CD009217
Mozaffarian D, Fahimi S, Singh GM et al. Global sodium consumption and
death from cardiovascular causes. N Engl | Med 2014; 37: 624-634

Mente A, O’Donnell MJ, Rangarajan S et al. Association of urinary sodium and
potassium excretion with blood pressure. N Engl ] Med 2014; 371: 601-611
Brooks TA. Private acts and public objects: an investigation of citer motiva-
tions. ] Am Soc Inf Sci 1985; 36: 223-229

Folkow B. On bias in medical research; reflections on present salt-
cholesterol controversies. Scand Cardiovasc J 2011; 45: 194-197

Graudal N. A radical sodium reduction policy is not supported by rando-
mized controlled trials or observational studies: grading the evidence. ] Hy-
pertens 2016; 29: 543-8

Division of Health Sciences (Mental Health & Wellbeing), WHO Collaborating Centre, Warwick Medical School, University of Warwick,
Gibbet Hill Road, Coventry CV4 7AL, UK

Correspondence and offprint requests to Francesco P. Cappuccio; E-mail: f.p.cappuccio@warwick.ac.uk

Dr Graudal’s hostile and scare-mongering article is full of inac-
curacies, selected arguments and false statements. He considers
the 2013 Institute of Medicine (IOM) report, the remit of which
was limited [1], dismissing the positions of the previous IOM re-
port, the World Health Organization, the US Centers for Disease
Control and Prevention, the American Heart Association, the
British National Institute for Health and Clinical Excellence
and many other national health organizations statements that in-
formed the 2011 United Nations resolution and the 2013 World
Health Assembly deliberation that the population salt reduction
strategy is the second most effective strategy for the prevention of
cardiovascular disease (CVD) globally. The presence of a food in-
dustry conspiracy biasing research and co-opting unscrupulous
opinion leaders to divert attention from salt with surreptitious
new theories has been extensively documented over the years
[2]. In contrast, the alleged conspiracy of global health organiza-
tions in producing a sound piece of public health advice is an-
other fabrication to divert attention again.

© The Author 2016. Published by Oxford University Press on behalf of
ERA-EDTA. All rights reserved.

Sodium chloride (salt) is not a nutrient. At the current levels

added to food, salt is a toxic chemical. Dr Graudal confuses the
concepts of usual/habitual and adequate/normal. If we all
smoked, smoking would be normal. If we were to define obesity
today, we would have to raise the cut-off points for obesity in
many countries. A body mass index of 30 kg/m” would not in-
dicate obesity because most people in the population weigh that
much. If we were to define the adequate levels of physical activ-
ity, we should accept that the normality would be not exercising
at all. So it is for salt intake! The usual/habitual levels are not
adequate/normal levels.

Dr Graudal continues to pursue two surreptitious argu-

ments: (i) that the effect of salt reduction on blood pressure
(BP) is non-existent and (ii) that salt reduction increases hor-
mones that could be dangerous. His first argument is answered
in Figure 1. For the second, he only quotes his meta-analyses
including short-term acute studies of salt deprivation. I have
already addressed the flaw of his argument and shown that
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the meta-analyses published are consistent with each other that
there is a beneficial effect on BP. There is no need to remind Dr
Graudal that treatment with diuretics reduces stroke mortality
and other CVD events due to the decrease in BP, despite a
chronic stimulation of the renin-angiotensin-aldosterone
system, much greater than that seen with a moderate salt
reduction.

There are published positions of the National Heart, Lung
and Blood Institute, the Trials of Hypertension Prevention
and the Dietary Approaches to Stop Hypertension authors
that dismiss the allegations Dr Graudal needlessly uses to win
his argument. When referring to the World Action on Salt
and Health group, he lumps together all those who do not
agree with him (although separate and independent researchers
around the world), as if they had been running studies together
for 20 years! I would consider their results ‘consistent’ with each
other.

Dr Graudal maintains that population moderate salt reduc-
tion kills. This is an irresponsible statement based on a few se-
lected studies (mostly observational) that are flawed for the
presence of biases and confounding (see my table). In brief,
in the European Project on Genes in Hypertension cohort,
the lowest sodium intake tertile was flawed by urine undercol-
lections (urinary creatinine in the first tertile 12 versus 16 mmol
in the third tertile) and lower socio-economic status [3]. In the
analysis of Ongoing Telmisartan Alone and In Combination
with Ramipril Global Endpoint Trial and Telmisartan Rando-
mized Assessment Study in ACE Intolerant Subjects with Car-
diovascular Disease studies, participants were old and sick
patients on multiple medications (29% on diuretics, but 41%
of them in the lowest sodium group) [4] and sodium intake
was estimated using inaccurate methods [5]. Finally, the Pro-
spective Urban Rural Epidemiology study [6, 7] is flawed on
many grounds. The sodium measurement by single fasting
morning urine collection to assess individuals’ salt intake is un-
reliable and biased. The sodium study only included ~100 000

1404

of the ~160 000 participants, introducing a self-selection bias,
and there were fewer participants from India and more from
China, the majority with ill health (hypertension, BP medica-
tions, congestive heart disease, and CVD). The lower sodium
group (<3 g/day equivalent to <7.5 g salt/day) was unable to
discriminate on a low’ salt intake of <5 g, hence the results
are irrelevant to the debate on population salt reduction and
targets. Finally, compared with the ‘higher’ sodium group, the
‘lower’ sodium group was older, predominantly male, Asian
and smokers and had higher low-density lipoprotein
cholesterol, a history of CVD, diabetes and medication use,
therefore biasing the ‘lower’ sodium group to older men with
ill health, hence the reverse causality risk of dying earlier!
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