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INTERSALT trial

Systolic Blood Pressure Distributions

After intervention Before intervention

|
Reduction in BP
|

A

Reduction in BP % Reduction in mortality
mm Hg Stroke  CHD  Total

2 -6 -4 -3

3 -8 -5 -4

5 -14 -9 -7

Hypertension 1991 ; 19 suppl 1: 116



Daily intake (USA)

Daily intake Na| Daily intake
(gr) Salt (gr)

MEN 4.3 11
WOMEN 2.9 7.25

Arch intern med 2011:171: 1183



Systolic blood pressure (mm Hg)

Does it lower blood pressure
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Mean Mean
Study or subgroup Reduced salt Control Difference Weight Difference
N Mean(SD) N Mean(SD) [VRandom,95% CI VRandom,35% Cl
| Normotensive
HPT 1990 174 -18 (6.6) 177 -19 (6.6) - 243 % 0.10[-1.28, 148 ]
TOHP | 1992 304 5.1 (7.9) 395 -3(83) - 257 % -2.10[-3.31,089]
TOHE I 1957 S5 o7()  sie 0s(3) - «x  oerenCochran database dec 2014
Subtotal (95% CI) 993 1086 - 76.8% -1.15[-2.32,0.02 ]
Heterogeneity. Tau® = 0.68; Chi® = 557, df = 2 (P = 0.06); I° =¢4%
Test for overall effect: Z = 1.92 (P = 0.055)
2 Hypertensive
(855 2007 302 -4 (0) 306 3(0) Mot estimable
Morgan 1978 Ell 55 (223) 31 4223 1 1.6 % -1.50[-12.60,9.60 ]
TONE 1998 317 46 (11.3) 296 04 (105) i 216 % -4.20[ -5.93, -247 ]
Subtotal (95% CI) 650 633 - 23.2% -4.14([-5.84,-2.43 ]
Heterogeneity: Tau? = 00; Chi? = 022, df = | (P = 0.64); B =0.0%
Test for overall effect: Z = 4.75 (P < 0.00001)
Total (95% CI) 1643 1719 - 100.0 % -1.79 [ -3.23,-0.36 |
Heterogeneity: Tau® = |.70; Chi* = 1550, df = 4 (P = 0.004); I* =74%
Test for overall effect: Z = 245 (P = 0.014)
Test for subgroup differences: Chi* = 8.04, df = | (P = 0.00), I =68%
-10 5 0 5 10
Intervention Control

SBP

DBP

Mean Mean
Study or subgroup Reduced salt Control Difference Weight Difference
N Mean(SD) N Mean(SD) IV,Random,95% Cl IV,Random,35% Cl
| Mormotensive
HPT 1990 174 -28(9.2) 177 -29(23) - 143 % Q.10 [-1.84,204]
TOHP | 1992 304 -4.4 (5.71) 395 -3.2(5.8) = 294 % -1.20 [ -2.06, -0.34 ]
TOHP I 1997 515 -3 (6.5) 514 -24(7) - 300 % 060[-143,023]
Subtotal (95% CI) 993 1086 * 73.7 % -0.80[-1.37,-0.23 ]
Heterogeneity: Tau? = 0.0: Chi® = .89, df = 2 (P = 0.39): P =0.0%
Test for overall effect: 7 = 276 (P = 0.0057)
1 Hypertensive
Maorgan 1978 31 SN 31 20y T 26% JO0[-1253,-147]
TOME 1998 317 -22(8) 296 -02(7) = 238% -200[-3.19,-081]
Subtotal (95% CI) 348 327 —— 26.3% -3.74[-8.41,0.93]
Heterogeneity: Tau® = B.34; Chi® = 301, df = | (P = 0.08); I* =67%
Test for overall effect: Z = 157 (P = 0.12)
Total (95% CI) 1341 1413 - 100.0 % -1.17 [ -2.08,-0.26 ]
Heterogeneity: Tau® = 0.54; Chi* = 951, df = 4 (P = 0.05); I =58%
Test for averall effect: Z = 252 (P = 0012)
Test for subgroup differences: Chi = 1.50, df = | (P=022), P =33%
10 -5 0 5 10
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Urinary Sodium and Potassium Excretion,
Mortality, and Cardiovascular Events

Pure study /"7xn1m1 2pnn X7 NIrol?sIx apnn

A Estimatad Sadium Excration and Risk of Death or Cardiovascular Events
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NEJM 2014;371:7



Invited Commentary

Dietary Sodium: Where Science and
Policy Conflict: Impact of the 2013
[IOM Report on Sodium Intake in
Populations

Niels Graudal ' & Am J Hypertns 2015



HEALTH DIET/NUTRITION

Salt Doesn’t Cause High
Blood Pressure? Here’s
What a New Study Says

Mandy Oaklander m
NRXINN ITI

Sodium has long been labeled the
blood-pressure bogeyman. But are
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Long term effects of dietary sodium reduction on
cardiovascular disease outcomes: observational follow-up

of the trials of hypertension prevention (TOHP)

Intervention (%) Control (%) P value (pCMH*)
Follow-up response
Overall 1169/1518 (77.0) 1246/1608 (77.5) 0.75 (0.62)
TOHP | 231/327 (70.6) 311/417 (74.6) 0.23
TOHP I 938/1191 (78.8) 935/1191 (78.5) 0.88

12v1 70% 7un

BM] April 2007



Cardiovascular disease

Sodium intervention

0.16

- == Control

Cumulative incidence of CVD

TOHP NI
0.10

RR reduction 25%
P=0.044

0.06
0.04

0.02

Cumulative incidence of CVD

14 16

Follow-up (years)

Fig 2| Cumulative incidence of cardiovascular disease (CVD) by

sodium intervention group in TOHP | and Il, adjusted for age,
sex, and clinic BM _
April 2007



Reduced dietary salt for the prevention of cardiovascular
disease

8 RCT
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Reduced dietary salt for the prevention of cardiovascular
disease

At longest follow up

Study er subgroup Reduced salt Contro! Risk Ratio Weight Risk Hatia
| M
HRandom,%5% H.Random 35%
n/M nft Cl C

| Mormatensive

TOHP | 1992 I 3231 = 127 % 051 [029,081]
1OHF I 1957 S 1938 80935 L 390 % QBB [ 065, 120 ]
Subtotal (95% CI) 1259 1246 - 51.7 % 0.71 [ 0.42, 1.20 ]
lotal events: 88 (Reduced salt), 112 (Control)
Heterogenety: Tau® = Q0% Chi* = 271, df = | (P = (LI10Y%; 2 =43%
lest for Il effect: £ = |28 {F = 0220}

7 Hypertensive

Chang 2006 171768 66/1213 - 206 % 065 042, 1.00]
TONE 1998 364370 46/37 - 230 % D78[ 052, 1L18]
Morgan 1978 2135 742 B — 12 % 120[ 018,809 ]
555 2007 81302 51306 T 3h% 162 054,450 ]
Subtotal (95% CI) 1475 1932 ¥ 48.3 % 0.77 [ 0.57, 1.02 ]

Total events: 73 (Reduced salt), 119 (Control)

eity: Tau? = 0.0, Chi® = 2.57, df =3 (P = 0.46); P =0.0%

lest for overall effect: £ = 1.83 (P = 0.068)

Total (95% CI) 2734 3178 * 100.0 % 0.77 [ 0.63, 0.95 ]
Total events; 141 {Reduced salt), 231 (Contral)

ngeneity: Ta = 000 Chit = 530, 4f =5 (P = (.38} 2 =%

Test for overall effect: Z = 2,45 (P = 0.014)

Test for subgroup differences: ChiZ = 006, dF = | (P =081}, 12 =00%

Her

ool ol | 10 100

rilervention Cantrol

RR 23% reduction
P=0.014




Mortality Benefits From US Population-wide Reduction
in Sodium Consumption
Projections From 3 Modeling Approaches

Model 1 TOHP RCT longitudinal

Model 2 Na reduction as Rx 1gr salt red
Compared with 0.38 SBP non HTN
MA of drug Rx 0.82 SBP in HTN

Model 3 Same 1gr salt red
With population 0.6 SBP in non HTN
data on sodium 1.2 SBP in HTN

consumption

Hvpertensio 2013: 61: 564
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Table 2. Differences in Assumptions Among the 3 Modeling Methods

Main Data Source for the Effect of Sodium
Reduction on Mortality

Magnitude of Effect Sizes Reference

Method 1: TOHP
estimate

Method 2: blood
pressure+drug trial
estimate

Method 3: blood
pressura+FHS (CHD
policy model estimates)

The observed risk of CVD events in a post hoc
observational analysis of an RCT of sodium
reduction

The effect of sodium reduction on MAP, combined
with the CHD, stroke, and total mortality benefits
observed in RCTs of blood pressure lowering by
antihypertensive drug therapy

The effect of sodium reduction on SBP, combined
with the CHD, stroke, and non-CHD mortality
multivariate-adjusted relationships with SBP
estimated from the FHS

Hazard ratios: incident CVD disease, 0.75 (95% Cl, 0.57-0.99); all-cause 12
mortality, 0.81 (95% Cl, 0.52-1.27)

Blood pressure reduction per 1-g/d salt reduction: MAP, 0.82 mm Hag 24,25
(95% Cl, 0.69-0.95) in hypertensives; MAP, 0.38 mm Hg (95% (1, 0.27-

0.49) in normotensives; relative CVD risk associated with a 7.67-mm Hyg

reduction in MAP: CHD, 0.79 (95% Cl, 0.69-0.92); stroke, 0.71 (95% CI,
0.63-0.81)

Blood pressure reduction per 1-g/d salt reduction: SBP, 1.2 mm Hg (95% 24
Cl, 1.01-1.39) in hypertensives: SBP, 0.6 mm Ha (95% CI, 0.4-0.8) in

normotensives; relative CVD risk associated with a 10-mm Hg reduction in
SBP: CHD incidence, 0.79 (95% Cl, 0.76 to 0.83); stroke incidence, 0.83

(95% CI, 0.78-0.88)

Hvpertensio 2013: 61: 564



percent change
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percent change

0%

-10%

-20%

-10%

-20%

-30%

-40%

-50%

CHD Stroke Major CVD  All Cause

['r !II !II i i

CHD S roke Major CVD Al Cause

Figure. Percent change in mortality projected over 10 years by
cause of death—coronary heart disease (CHD), stroke, major
cardiovascular disease (CVD), and all-cause mortality—in 3
scenarios: (A) annual 4% reduction in sodium for 10 years,

(B) instant reduction of sodium intake by 40%, and (C) instant
reduction to ideal sodium intake (1500 mg/d) for the Trials of
Hypertension Prevention (dark gray), blood pressure treatment
reduction (medium gray), and Framingham systolic blood
pressure reduction (light gray) models. Error bars represent 95%
confidence intervals.
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Hvpertensio 2013: 61: 564



Recommended

| grNa___ NaClgr

JNC 8 2.3 0
(basedon 7) (100mmo)

ASH/ISH  Salt reduction

ESH 2.3 5-6

(more effect in
hypertensives)

AHA <1.5 3.75
(for all)



<12% of US poplation
achieve Na consumption goal



Canitbe done?

Cheese type Mean+SD

Camembert 1.63+0.16
Cheddar/chedda 1.72+0.14
Other processed 2.48+0.38
Cheese spread 1.89+0.28
Cream cheese 0.68+0.24
Edam 2.38+0.28
Emmental 0.60+0.14
Feta 2.51+0.58
Goat's cheese 1.23+0.40
Mozzarella 0.65+0.33

Salt (g/100g)
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BMJ open 2013: e002936
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Impacts of a National Strategy to Reduce Population Salt Intake in
England: Serial Cross Sectional Study
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Spot urine Na °

2003-2007 -

e Table added salt52% —— 45.8%

* Sodium intake reduced 0.173g/d/yr

PLoS one 2012: 7: e298.36



Sodium in the Finnish diet: 20-year trends in urinary
sodium excretion among the adult population

—a— Men, North Karelia
—@— Men, Kuopio area
—— Men, Southwestern Finland
—a— Men, Helsinki area
e Womean, Morth Karelia
—— Women, Kuopio arsa
- Women, Southwestern Finland
—g— Women, Helsinki area
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1979 1982 1987 2002

Linear ragrassion analysas:

Annual decrease among men adjusied by age and survey area was 0.14g (p=0.001).
Annual dacraasa amaong women adjusted by age and survey area was 0.11g (p<0.001).
Only Morth Karelia, Kuopio area and Southwestern Finland are includad in the analysis.

Figure 1 Decrease in salt intake (g) calculated from urinary sodium
excretion among Finnish men and women.

European Journal of Clinical Nutrition (2006) 60, 965-970
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SODIUM RESTRICTION IN THE DIET FOR
HYPERTENSION

ARTHUR GROLLMAN, M.D., Ph.D.; T. R. HARRISON, M.D.;
M. F. MASON, Ph.D.: JAMES BAXTER, M.D.: JOSEPH
CRAMPTON, M.D.; FRANCIS REICHSMAN, M.D.

[+] Author Affiliations

JAMA. 1945;129(8):533-537.
doi:10.1001/jama.1945.02860420001001.

Page 1, paragraph 1, Edition 1, Harrison's Introduction,
Harrison's Principles of Internal Medicine, 1950.

ABSTRACT

addition of sodium chloride. The association of a low
sodium content of the diet with a hypotensive response
was so striking that the studies were extended to a series
of patients. The results thus far obtained would appear to

sodium content of the diet with a hypotensive response
was so striking that the studies were extended to a series
of patients. The results thus far obtained would appear to
indicate that in certain patients this form of therapy is
decidedly beneficial. The experimental basis for this work
is reported elsewhere,’ the present paper being confined to
our observations on human patients only.



Can WE ?



YES we can
and
YES we must



