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A Korean perspective on dietary sodium intake
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What do we know, and what do we need to know?

Traditional DRIs vs Chronic disease DRIs

Options for basing Dietary Reference Intakes (DRIs) on chronic disease

endpoints: report from a joint US-/Canadian-sponsored working group'™
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Risk of toxicity

Risk of deficiency

ABSTRACT

Dietary Reference Intakes (DRIs) are used in Canada and the United
States in planning and assessing diets of apparently healthy individuals
and population groups. The approaches used to establish DRIS on the basis
of classical nutrient deficiencies and/or toxicities have worked well. How-
ever, it has proved to be more challenging to base DRI values on chronic
disease endpoints; deviations from the traditional framework were often
reauired. and in some cases. DRI values were not established for intakes

planning and assessing diets of apparently healthy individuals
and population groups. Past expert committees that developed
these reference values took into consideration the deficiencies,
inadequacies, and toxicities of nutrients and related food sub-
stances as well as relevant chronic disease outcomes. The increasing

' This is a report based on working group meetings held between Novem-
her 114 and Anril 1A and o nhlic wrkchan titlad “Ontinne for Concid.

Yetley et al. Am J Clin Nutr, 2017
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Scientific questions on Sodium DRIs: 2015 KDRIs vs ‘2020 KDRIs

‘2015 KDRIs ‘2020 KDRIs
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Estimated Average Requirement, EAR Recommended Dietary Allowances, RDA
T TRz AU AIRES 22 QYA EREC| HEEFR QI EITto] oF 97-98% 0| SRS AFREEC)
SUULEEE LS X JUA HRYE FFAP = drleE
U HR2ZE2 intaked]| TSI BESSH= 7| 5H W E Q20| HEHA = HO A=~ 26[E C5H A
XEE0} UM HOHAIEY B IZE0] /2 )
EAR
v
El 50% > < 50% -
34% 34%
RDA
3.5% 13.9%
- 2.5%I l2.5%
15D -25D -3SD 0 +1SD +2-SD 3-SD
Mean
Percentile Median
Rank 2.5 16 50 84 975

Normal requirement distribution of hypothetical nutrient showing percentile rank and placement of the EAR and RDA on the distribution
(Source: IOM, 2006)



Analytical framework of KDRIs for dietary sodium
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MZEIZF Adequate intake for dietary sodium




h;OPH-
[y [ o

Kio
[=)
10
oo
o
i
H
TA
0
KE
il
el
0
|o_._”_
ol 1
E_EW
nl &
=<
xlI 1wl 10
~ 00 1= oo
o O3 RO T
RN =
T N
= O o 5
EEKERS
o 24 3
ot = Toll o
ol _*__A_ﬁﬂomu
R_._._ 3o
ERECHIRS
N Il__l_._._OLII
TR
Bl o 0%
IEDAS
ol ® I ol
nH o 0 KO
o| £ & X
&3 Hlopy
1 S 70
~ ) HO Kk
| | |




Sodium DRI for Adequacy

Sodium (mg/day) Clinical Trial, 25 subjects
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1,500 CH2 QiAo LWoat)| £3t * Sweat g
mmol
P
1200 fmii— 015521 F{2H %85 9IS G J Faecal
/ mmol
-t /.
700 QlEl Mg 3t 55 ‘ :" ’ Urinary
690 mmol/d 4 mmol
= ZYAHEZE 39t +Sodium intake mmm Sodium excretion
460 )
Sodium Balance
180 A|A TQar A
(Allsopp et al., Eur J Appl Physiol 1998)
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- Sodium £E02 Olst £ T2 EFst L QBT = OfSl?
4+ CHE QiQbA A9%| TR0 HAE0I Gere ZX| oH= ARMAILES AOtoID}?

Evidence from best-designed balance study conducted among adults
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‘2020 KDRIs

‘2015 KDRIs
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-’f—ljl—’.f— Chronic disease risk reduction intake



Chronic disease risk reduction intake, CDRR

The sodium Chronic Disease Risk Reduction Intake (CDRR) is the lowest level of

intake for which there was sufficient strength of evidence to characterize a chronic disease
risk reduction. For sodium, the CDRR is the intake above which intake reduction is expected to
reduce chronic disease risk, within an apparently healthy population (Na USDRIs report 2019).
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Systematic review for establishing 2020 KDRIs for dietary sodium
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Data collection strategy and keywords for systematic literature review

G| O|EqH[O| A =2 PubMed, Web of Science
2L 47 salt intake, sodium intake, dietary sodium, urinary sodium
g etEet cardiovascular disease
st hypertension, high blood pressure, blood pressure
S, APt cancer
oriz= osteoporos.is, bone mineral density, bone mineral content,
5|9)E otod osteoporotic fracture
rofs diabetes, glucose
RAAS renin-angiotensin-aldosterone system
H|2F Obesity, body mass index
O MEHM Ty | chronic kidney disease, proteinuria
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B 212t 201413 18 ~ 20184 12¥




Dietary sodium X Outcome X Study design (‘2014-2018)

Cancer Body

Systemic reviews and
meta-analyses of RCTs

(gastric, | mineral | Obesity
renal cell) | density

A

Randomized controlled
trials

RCT 6 .

[ (]

Case-control studies Cohort 7 2 1 2 1

2:? c: gx Cc;f Cross-sectional studies, Risk of bias

Case-
surveys 101) 2
control
/ Casereports, case studies

Mechanistic studies sectional

/ Editorials, expert opinion \ Total 8(1) > 12(3) 4 1 9(3) 1

*

Lower \| Higher Cross- 3 5(3) 9(3)
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Strength of evidence for Causal relationship with reductions in Na intake
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<2,300 mg/d

2,300-4,100

>4100 mg/d

Intake-Response relationship: a meta-analysis for CVD, HTN and BP
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Outcome: Reduced chronic disease risk per 1,000 mg/d sodium intake
reduction, as indicated by cardiovascular disease, hypertension, systolic blood

pressure, and diastolic blood pressure
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Intake-Response relationship: Strength of Evidence

Moderate up to 5,000 mg/d
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Holj=7 [ AL[Z Chronic disease risk reduction intake (mg/d)
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Upper limit intake (UL, 2005 US DRIs) vs Intake Goal (‘2015 KDRIs)
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Few countries meet WHO target and most countries with Na close to WHO
target are developing countries with malnutrition

Kenya
Rwanda
Malawi
Comoros
Burundi
Jamaica

2,000 2,750 3500 4800 6000  sodium (mg/day)

89 _ _ salt equivalent (g/day)

Mozaffarian et al., 2014

In current food environment, it is extremely challenging to meet this goal in regular daily
life and maintain for a long term, at the same time, consuming balanced nutrition



Dietary sodium intake (mg/d)

A Korean perspective: Dietary sodium and Cardiovascular disease
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How robust is the evidence for very low sodium intake?
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Estimated 24-hour urinary excretion of sodium and composite of
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Estimated 24-hour urinary excretion of sodium and composite of CV death,
stroke, myocardial infarction and hospitalization for congestive heart failure
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O'Donnell MJ et al.,, NEJM 2014



What Determines Human Sodium Intake: Policy or Physiology

Sodium appetite is centrally regulated in
response to peripheral hormonal signal

T [Na+] of blood

1 Aldosterone plasma,

T Angiotensin II//
(+7?)

Changes in brain
[Na+]({) and/or
Osm(1)

« the vagus nerve
(+/-?)

Circulating & CNS
Peptide hormones/
neuromodulators

Arterial/venous
baroreceptors

Geerling JC, Loewy AD. Exp Physiol 2008
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Physiologic relation of the 24-h UNaV to PRA predicts mean sodium
intake. PRA, plasma renin activity; UNaV, urinary sodium excretion value.

McCarron DA et al., Am J Hyperten 2013
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Summary, Limitation and Future Direction
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“Let food be thy medicine
and medicine be thy food”
— Hippocrates
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