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Cardiac risk factors and prevention

ORIGINAL RESEARCH ARTICLE
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Effect of low-sodium salt substitutes on blood
pressure, detected hypertension, stroke and mortality
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Priyaleela Thota,* Vinay Pasupuleti,> Yuani M Roman,' Antonio Bernabe-Ortiz,>®

Study selection

We included (1) RCTs evaluating salt substitutes
versus control (regular salt), (2) studies evaluating
clinical and/or mtermediate outcomes (1e, CV risk
factors) and (3) studies evaluating hypertensive,
normotensive and mixed populations.

RESULTS

Eligible studies

We identitied 3081 publications. After removing duplicates and
screening titles and abstracts, 29 articles were selected. After tull-
text screening, 19 articles [wl-w19] were included. Two arti-
cles [wl2, w18] encompassed two separate RCTs; therefore, 21
RCTs (n=7403) were included (online supplementary ftigure S1).

MEVRIRF=7IhLelTc
EFRID LG vs IBEIEDRCTZIRE

—21MDRCT%Zsystematic review

Overall mortality was non-significantly reduced in
two trials (n=2159) (RR 0.89, 95%CI 0.77 to 1.03, p=0.12,
I’=0%) (online supplementary figure $3). Only one (n=608)
[w9] tral reported stroke incidence (RR 1.58, 95%CI 0.52
to 4.77. p=0.42).

There were
data from only one trial for waist circumference, C-peptide and
CV mortality, and therefore we could not meta-analyse these

outrcomes.

Mortality (n=2159), stroke (n=608),
CV mortalityz B 7V LELTC
RCTIF 7500
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Limitations

Our study had several imitations. First, we evaluated heteroge-
neous salt substitutes, with NaCl contents ranging between 0%
to 97% and potassium chloride as the main replacer. Second,
although we reported etfects for all trials, our primary analyses
showed no significant differences in effects across study popu-

lationjs. for_ all outcomes 1_W_1'tl_1 sufficient dgta. Third, ﬁjve trials MOrtaIity\ stroke.CV m Orta“tyt}: t‘

had high risk of bias; sensitivity analyses without these five trials
showed simular results for all outcomes. However, the quality
of evidence was at most moderate for overall mortality, and all
other outcomes had worse quality of evidence. Fourth, there
was scarce data on important outcomes such as stroke or CV
mortality. The ongoing salt substitute $5aS$ trial features stroke
as primary outcome.”® Fifth, we included RCTs with all ranges

of follow-up times. However, trials of >3 months of follow-up
had simuilar effects than shorter studies for most of outcomes.

CONCLUSIONS

In a broad range of individuals and acknowledging their heteroge
neous composition, low-sodium salt substitutes are associated wi
significant reductions in SBP and DBP reduction of urinary sodj
excretion, and increase in urinary potassium and calcium exc
There was no effect on detected hypertension, overall mor or
other intermediate outcomes. We could not conclude on the effects
of salt substitutes’ stroke or CV mortality due to the scarcity of data.

BERTIOMLIZT—2DRE

- RRLTHD

strokeXmortalityz EE7 I LE
L7 ARFRIERCT (SSaSSs trial)hV (TR



Salt Substitute and Stroke Study (55a55S)

Pl.lbme{l.gov

Advanced Create alert Create RSS

Email H Send to ‘

[] Interim effects of salt substitution on urinary electrolytes and blood pressure in
1 the China Salt Substitute and Stroke Study (SSaSS).
Cee  FuanglTaaM Yyl UQ Uu Y, Yin X Wu . Markiund M. Wu Y, Li N Eliort P. Yan LL Labarthe DR

- =30 2.5ni ). Fang X Zhang ). Tnang ¥. Thang R Znog B.LiZ Sun ) ZhaoY. Yu Y, Neal 3.
Shar
®  Am Mesrt 1 2020 Mar22 5. dot 10.1016]
PMID: 31986290 Clinécal Trisl

The Salt Substitute and Stroke Study Is an ongoing S-year large-scale cluster randomaed wial
invesigating the 2Fecs of potassium-snrichad salt substitute compared 10 Liua! salt on the risk of
stroke . Uss of salt

[[J Feasibility and validity of using death surveillance data and SmartVA for fact and
2 cause of death in clinical trals in rural China: a substudy of the China salt
cre  substitute and stroke study (5SaSS).
Huang L Yu ) Neal B Liu Y, Yin X Hao Z.Wu Y. Yan LL Wy I, Joshi R Shi ), Feng X Zhang 1. Zhang ¥
Inang R Zhou B UZ Sun ) Znao Y. Yu Y, Pearson SA Chen Z Tian M

Dec 7ech-2020-214063. doi; 101136/

4053 Omiing

¢ 3313 from the first 24 months of the China Salt Substitute and Stroke
Study (S5aS5 izl and assessed the agraement betwesn (1) monaity sunvallancs data and facs-10-%ace
visits for fact of death: (2 monalisy surv

| Rationale, design, and baseline characteristics of the Salt Substitute and Stroke
3 Study (SSaSS)-A large-scale cluster andomized controlled tnal

Cie  Neal B, Tiaa M, Li tP Yan LL Labarthe DR Muang L Yin X, Hac Z, Stepien 5, Shi), Feng X Thang

1 Znang Y. Zhang R Wu Y.

Am Haart 1. 2017 Jun188:109-117. doi- 1010163k 2 33. Epub 2097 Mar 34
M 655 Frae article Climical Trial
Lowering sodium intake with a reduced-sodium, added potaszium salt substitute ha: been proved to
lowes blood pressure levels. Whathar the same strategy will also reduce the risks of vascular outcomes is
uncaran and controversial, The $5aSS has

[] Protocol for the economic evaiuation of the China Salt Substitute and Stroke

4 Study (SSaSS).

Ce  LiKC Tian M. Neai B Huang L Yu ), Uu Y. Yin X, Zhang X Wu Y. Li N EBott P, Yan L Labarthe D, Mao 2
ShiJ Feng X Zhasg J Zhang ¥, 2
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045929

Share

doi: 10.1138/omjopen-2

This study protocol descrioes the planned within-mal sconomic evaluation of 3 low-sodium salt
substitute intervention designed o reduce the rizk of stroke in China. METHODS AND ANALYSES: The
economic evaluaton will h

fect of Salt Substitution on Cardiovascular Events and Death
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The villages were randomly assigned in 3 1.1 r3To 10 the intervention group. in which the panici
substitute [73% sodium chloride ana 25% potassium chioride oy mas:) oo ceavol

group, in whid Zicipants continued

Sorted by: Best match

User Guide

Display options

SSaSss trial = &=
- ST TLTEENHTVWS



the NEW ENGLAND
JOURNAL of MEDICINE

ESTABLISHED IN 1812 SEPTEMBER 16, 2021 VOL. 385 NO. 12

Eftect of Salt Substitution on Cardiovascular Events and Death
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Calibrated Urinary Sodivm Excretion, ma,/24 h

Multiple-Adjusted Hazard Ratios and 95% Confidence Intervals of Cardiovascular Diseases
Associated With Calibrated 24-Hour Urinary Sodium Excretion
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A —

R

Study Log risk
ratio (SE)
Cardiovascular disease
Cook 2009 -0.44 (0.25)
Geleijnse 2007 0.21(0.15)
0'Donnel 2011 -0.08 (0.07)
Umesawa 2008 -0.31(0.11)
Subtotal
.,.x"'# Test for heterogeneity: '=0.03,
T 17=9.78, df=3, P=0.02, I’=69%

Test for overall effect: z=1.11, P=0,27

Stroke
Ascherio 1998 -0.37 (0.22)
Bazzano 2001 -0.27 (0.12)
Geleijnse 2007 0.16 (0.16)
|s0 1999 -0.13 (0.21)
5.|:|I:|:| '.'-:|.|:|: 2000 Khaw CCDS1987 -0.51 (0.16)
Larsson 2008 -0.14 (0.06)
0'Donnel 2011 -0.56 (0.14)
Umesawa 2008 -0.19 (0.16)
Weng 2008 -0.52 (0.21)
Subtotal
Test for heterogeneity: t°=0.03,

1°=19.49, df=8, P=0.01, I’=59%

Test for overall effect: z=3.57, Pc0.001 Favours higher

BRI TWLS

Risk ratio Weight Risk ratio

(inverse variance, (%) (inverse variance,
random) (95% C1) random) (95% CI)
e 13.70 0.64 (0.3910 1.05)
——— 23.40  1.23 (0.92 to 1.66)
—a 34,10 0.92 (0.80to 1.06)
— 2280 0.73 (0.59100.91)
o 100.00 0.88 (0.70t0 1.10)
T 7.50  0.69 (0.45 to 1.06)
e 13.70 0.76 (0.60 to 0.97)
10.80 1.17 (0.86 to 1.61)
8.00 0.88 (0.58t0 1.33)
—_— 10.80  0.60 (0.44t0 0.82)
—— 18.50 0.87 (0.77 to 0.98)
—— 12.10 0.57 (0.4310 0.75)
10.80 0.83 (0.60t0 1.13)
-~ 8.00 0.59 (0.39to 0.90)
i 100.00 0.76 (0.66 to 0.89)

05 07 1 1.5 2.0

Favours lower

potassium potassium

Fig 4 Association between higher potassium intake and risk of incident cardiovascular disease, stroke,

JAMA. 2016; 315:2200-10.

BMJ 2013,;346: f1378.



Group of Change of No of Total Mean difference
sodium  sodium(mmol, data sample in blood pressure
change mean(range) points size (mm Hg) (95% CD
Systolic blood pressure
Q1 -259(-336t0-208) 27 1106
Q2 -180(-207t0-149) 27 1130 —_—
Q3 -114(-149t0-96) 27 1267 —
Q4 -79(-94to0 -70) 26 1536 —_—
Q5 -43(-67 to 8) 28 7134 —
Overall -131(-336 to 8) 135 12173 —-
12=99.1%
Diastolic blood pressure
Q1 -259(-336t0-208) 27 1106 —
Q2 -180(-207to -149) 27 1130 —_—
Q3 -114(-149t0-96) 27 1267 ———
Q4 -79(-94to -70) 27 1560 —_
Q5 -43 (-67 to 8) 28 7134 —
Overall -130(-336 to 8) 136 12197 -

9 -6 -3 0

Association of magnitude of sodium reduction (mmol) with size of blood pressure reduction (mm Hg)

BMJ 2020; 368: m315.
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Mean difference
in blood pressure
(mm Hg) (95% CI)

-5.74(-7.67to -3.81)
-4.08 (-5.58t0 -2.58)
-4.09 (-5.68t0 -2.49)
-4.46 (-5.71 to -3.20)
-3.21(-4.13t0 -2.28)
-4.26 (-4.89t0 -3.62)

1=77.8%

-2.64(-3.87t0-1.42)
-1.59 (-2.46 to -0.71)
-209(-3.18to -1.01)
-1.87(-2.49to -1.24)
-2.09(-2.78to -1.40)
-207(-2.48t0 -1.67)

I*=76.62%

Potassium difference

10.0+

o
T

[
b
T

SBP difference (mmHg)
=)
T

—-10.0

0 30 60 90 120
Potassium (mmol/day)

Figure 2. Dose-response meta-analysis of changes
in systolic blood pressure (SBP) and diastolic blood
pressure (DBP) levels (as mm Hg), according to differences
in potassium excretion between the treatment arms
(potassium supplemented and control group) at the end of
the trials.

J Am Heart Assoc 2020; 9(12): e015719.



VRXOE R

‘I L

BELRT UL (A2

ZfEL:J:%B:&F}:T:?)J%Lia_Téh’CL\%t“

| BRSSP ) |-FS

59)]%%’:?L7‘d(%ﬁ1‘iﬁﬁntat§f TFELZRL

Saikor, Anragr ot
ed Sodium Indsvendicr
Fag PR Fa e ST g ety 1 {mErEdanm

T, 000 MNoTRlenERes) 1B (M4l

Earms, 2015 127 {memodZam
Sarkkingn, 2041 100 a2 di

Goladnse, 1054 16 [rena ke

Charton. 2008 123 {mmud24hi
Li, B AT (Ml T4k
Sarma, 168856 R mEnkEani
Gilleran, 1956 1B {mmak i)
Litta, 2004 HE

Mu, &M% &8 (ol /B
TCEEEDG, 2007 £ fwmold spol)”
L, 014 20 [rarEday]
T, 016 LlE

Crpral (-eaquered = T4 5% p=0NK

Sechim Costrol  Achbewed Soduw

2 IR
231 el D)
162 {maii24n)
1 5 frmal/24i)

158 {rmol2h)

19 prrnal2dl) -

1 el 2Ey) -

TR imnimairain)

158 |
ME

A5 ol
MR

20 Iyeraday|
MA

Ditlospnos

WD (855 Gy

HBD TR TS, (BN

CAC 8,84, <294}

— AO0A {22 2% 207)

AL 50070, -1.300
B0 6. 84, -2 3E)
-433 [-8.08 001}
116 -9, 30, 1,90
4300 |4, 46 006

.50 (20 58, D6

- FETRUNE BT -]
TAD 702, 558
£.40) (.8, 50, -3.36)
TR 26
£ 72 0,65, £.78)

508 (-7.03, +1.04)

Farrs inderyerlke

[

] T
[ 10

Faor s o IP:I-IEJI

Hypertension 2020; /5:

266-74.



- EHEm L.

VimXDHE =R

BFRID LIEFRICEZENIT L

NERINS

s BFRUDVLIEBDFERICES.EET UL (BKNZE

== RYTR

fiE) %2

BARUFHT) IR (EHHID L

NB1c®HKERRCTH TN



2)Patients

Inclusion criteria Exclusion criteria
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(2 Intervention/Comparison

Intervention group comparison group
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20utcome

Primary outcome
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Secondary outcome
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Figure 1 — Study flow chart — site selection and randomization
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________ R
50-60 50-60 Dot | ! Cont. |

interventio control 1 i ! i
n villages villages i i i i
: I

21,000 high risk
individuals in total

About 3500-4200 high risk
individuals in each Province
(35per villoge)

‘ Hebei, Liaoning, Ningxia, Shanxi, and Shaanxi IN TOTAL ‘
/ h
‘ Province 1 (Hebei) 5 Provinces ‘
| 1
1
! . I
‘ 2 counties ‘ i Counties...... ! 10 counties ‘
-4
1
1
1
1
1
1
[ -
100-120 villages Villages...... 600 villages

RANDOMIZATION

300 intervention
villages
300 control village

10,500 intervention
10,500 control
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Intervention [10,505) Centrel (10,491) Total (20,998)
Age (y), mean (D) 65.2 (8.5) 655(8.5) 654 (8.5)
Body mass index [l(g.-‘rmilr mean |SD) 24.8(3.4) 249(37) 248 (3.6)
Female (%) 49.7 492 495
Past smokers (%) 328 342 335
Current smokers |%) 187 189 188
Systolic blood pressure [mm Hg), mean (SD) 153.8(23.4) 1542 (23.6) 1540 (23.5)
<140 mm Hg (%) 268 262 265
=140 and <160 mm Hg (%) 34.6 357 351
=160 mm Hg (%) 387 382 384
Diastolic blood pressure (mm Hg), mean (50| 89.1(14.0) 894 (14.0) 892 (14.0)
<90 mm Hg (%) 520 517 518
=90 and <100 mm Hag (%) 257 253 254
=100 mm Hg (%) 223 230 227
Urinary sodium la.-"’dl, mean [50) 44(1.8) 42(1.8) 43(1.8)
Urinary potassium  [g/d), mean (50] 1.4 (0.6) 1.4(0.6) 1.4 [0.6)
Education
Primary school or lower (%) 72.3 726
Junior high schol (%) 232 224
Senior |'\ig|‘\ school or above (%) 4.5 50 (4 (4 [ —
Medication use
Diuretic (%) 11.5 12 | -
ACE inhibitor or ARB (%) 231 23D
a-Blocker (%) 0.7 1.1
B-Blacker (%) 50 63 —
Calciurl;{url'.llmgunisr H’Id 433 4056 g¥ aﬁ T\\ k g f ~ # ‘1 f ~ L \
Any of the above medications (%) 799 787 d d
Other anlibypertensive agent® (%) 382 375 ﬁ ﬂ E I
Ay nnfihypariensiwa medication® (%) 799 787
Statin or other lipid-Jowering agent (%) 126 120
Aspirin or other antiplatelet agent (%] 40.0 394 T
Disease higory
Stroke (%) 733 720 727
Uncontrolled high blood pr\assure§ (%) 59.4 592 593
Transient ischemic attack (%) 132 149 141
lschemic heart disease (%) 16.4 157 141
Diabetas mellitus (%) 10.6 105 106
Knowledge and behaviors related to salt
Trying to reduce salt intake (%) 648 4.4 &4 5
Eating pickled vegetables most days (%) 270 260 265
Adding salt to most meals (%) 8.1 89 85
Adding MSG to most meals (%) 42 8 414 421
Trying to eat less if the food is very saby (%) 747 750 748
Have heerd about salt substitute (%) 59 &0 59
Household uses salt substitute (%) 1.3 15 14
Know toc much salt affects health (%) 0.0 07 204
Know toe much salt affects risk of stroke (%) 321 334 328
Know toe much salt affects blood pressure (%) 471 47 4 473
Abbreviations: ACE, Angiotensin-converfing enzryme; ARB, angiotensin receptor blocker; MSG, manosodium glutamate.
* Urinary sedum ond petassium were coleulated from 539 complete 24-hour urine collecions.
1 Comprises mostly Chinese traditianal medicine.
1 Any hypertensive medicafion is defined if the participant self-reported any of the following medications: diurefic, ACE inhibiler or ARE, o-blocker, B-blocker, caleium antogenist, or
ather antihypenendve agent.
§Uneontrelled high bleed pressure is defined as 2 measures of systolic blood pressure = 140 mm Hg and vsing bleed pressure—lewering treatment, or 2 measures of syselic blood
prassure = 160 mm Hg and net using bleed pressure—lowering treatment.




R REFOEMEZE

Intervention [10,505) Centrel 10,491) Total (20,998)

Age (y), mean (D)

Body mass index [-‘g,-"mkl, mean (S

Female (%)

Past smokers (%)

Current smokers |%)

Systolic blood pressure [mm Hg), m
=140 mm Hg &)
=140 and <140 mm Hg [%)
=160 mm Hg (%)

Diastolic blood pressure (mm Hgl, n
<90 mm Hg (%)
=90 and <100 mm Hg (%)
=100 mm Hg (%)

Urinary sodium” |Q.-"'l:||. mean [50)

Urinary potassium’ (g/d), mean (50

Education
Primary school or lower (%)
Junior high schoal (%)

Senior high school or above (%)

Medication use
Diuretic (%)

ACE inhibitor or ARB (%)
a-Blocker (%)
B-Blacker (%)
Calcium antagonist (%)
Any of the above medications |
Other anibypertensive agent’ (%
Any an}iF.rpEdensivE madicatic
Statin or other lipid-Jowering age
Aspirin or other antiplatelet agen

Disease higory
Stroke ()

Uncontrolled high blood pressure
Transient ischemic attack (5)
lschemic heart disease [3%)
Diabetes mellitus (5)

Knowledge and behaviors related t
Trying to reduce salt intake (&)
Eating pickled vegetables most de
Adding salt to most meals (%)
Adding MSG to most meals (%)
Trying to eat less if the food is ver
Hewve heerd about salt substitute |
Household uses salt substitute (%)
Know toc much salt affects health
Know toe much salt affects risk of
Knew toe much salt affects blood

Abbreviations: ACE, Angiotensin-convert
* Urinary sedum ond potassium were cof
1 Comprises mostly Chinese traditianal m
1 Any hypertensive medicafion is defined |
ather antilypenensive agent.

E:ﬂ'u "i/;]65.4}':%§

Rl FF1:1

MAFIOIE 154/89 mmHg
BRIEZERAIR 79%H1FIU L
BEFEZRDIELE  CCB 42%, ACE-I/ARB 23%, FIERH 11%
ZERDBEE  72.6%

M OVEREOEE 16%
i/ hRAAR  40%

VEPRIE 11%

BMI 25%

BLIERE  current 19%, past 33%

pressure > 160 mm Mg ond not using blood pressure—lowering treatment.

§Uneontrelled high bloed pressure is defined s 2 mensures of systolic blood pressure = 140 mm Hg and vsing bleed pressure—lewering treatment, or 2 measures of syselic blood |
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20,996 Participants were recruited from 600 villages

1 Died before randomization

600 Villages underwent cluster randomization
(stratified according to county)

Y

|

300 Villages were assigned
to the salt-substitute group
(10,504 participants)

300 Villages were assigned
to the regular-salt group
(10,491 participants)

Y

|

5 yr of planned follow-up (face-to-face visit, linkage to routinely collected health data,
or both every 6 mo) with final face-to-face follow-up visit scheduled at the end of yr 5

\

|

10,504 (100%) Had known vital status
atthe end ofyr 5
8535 Were alive
7722 Were followed up in person
664 Were followed up through a
nominated contact
141 Were followed up through
record linkage
8 Were followed up at previous
face-to-face visit
1969 Died

Follow-up for nonfatal events,
50,112/50,135 person-yr (>99%)

10,491 (100%) Had known vital status
at the end of yr 5
8288 Were alive
7408 Were followed up in person
693 Were followed up through a
nominated contact
176 Were followed up through
record linkage
11 Were followed up at previous
face-to-face visit
2203 Died

Follow-up for nonfatal events,
49,361/49,387 person-yr (>99%)

Figure 1. Enrollment, Randomization, and Follow-up.

 Intention-to-treatf&if

7

—

B HARZL



o M AHAREIES

e 5F

Qg (B8R

7344, 744 FRIES. 124

FEDITA

— X EBREFD6.4%HMEFRID LIEZEF

T AEEDI’

7 B,
T%HMEFRID Lg% {EFE

— 9Z| U LA EEDDBEZITO>TLS
(7=72L A BLBEDE|EIC DWW TIFEEMEL TULVELY)



Rt

- BE EMIIIEER

- HAREFHEE I ERILL  FIRERPRDZFHIN AT Ik
NL7ZfER




DEERIZX

+ REHCHBITBUEPORIERDEZ13%L T8

« BRI 90%
- MAEIRE o=0.05

—

— {8 T210002DENMED RE

(BOSAH—|235%9 D,

H

mEE300 5 X2 —F D)



i o O i

A Systolic Blood Pressure (mm Hg)

Time Point Salt Substitute  Regular Salt Mean Difference (95% Cl)
no. of participants
Baseline 10,504 10,491 —a— —0.40 (-2.50 to 1.70)
12 Mo 768 658 —_— -4.60 (-8.10 to -1.10)
24 Mo 1,412 1,374 _— -1.30 (-4.10 to 1.50)
36 Mo 584 584 —_— -4.90 (-8.75 to -1.05)
48 Mo 587 550 S ~3.80 (-7.60 o 0.00)
60 Mo 7,436 7,081 —_— -3.40 (-5.00 to -1.80)
Fixed-Effects Model L -3.34 (-4.51 to -2.18)
Heterogeneity: [2=0%; P=0.52
T T T T T T 1
-10 -8 -6 -4 -2 0 2 4
B Diastolic Blood Pressure (mm Hg)
Salt Substitute ~ Regular Salt
Time Point no. of participants Mean Difference (95% Cl)
Baseline 10,504 10,491 - ~0.30 (~1.55 to 0.95)
12 Mo 768 658 _ -1.00 (-3.55 to 1.55)
24 Mo 1,412 1374 — 0.00 (-1.85 to 1.85)
36 Mo 584 584 —_— 0.70 (-2.30 to 3.70)
48 Mo 587 559 _— -1.70 (-4.40 to 1.00)
60 Mo 7,436 7,081 — -0.80 (-1.70 to 0.10)
Fixed-Effects Model <A —0.67 (-1.39 to 0.05)
Heterogeneity: 12=0%; P=0.73
T T T T T 1
-10 -8 -6 -4 -2 0 2 4
C  24-Hr Urinary Sodium Excretion (mmol)
Salt Substitute ~ Regular Salt

Time Point

Baseline

12 Mo

24 Mo

36 Mo

48 Mo

60 Mo

Fixed-Effects Model
Heterogeneity: 12=0%; P=0.81

no. of participants

276 268
577 445
1,047 939
428 392
444 383
424 358

Mean Difference (95% Cl)
]

—_—

T T T T
-40 -30 -20 -10 0 10 20 30

0.06 ((12.39 t0 32.32)
~15.69 (~41.05 to 9.66)
-22.45 (-4152 t0-3.37)
12,55 (-30.41 to 5.31)
—7.89 (-24.73 o 8.95)
-19.95 (-38.71 to -1.20)
-15.21 (-23.72 to -6.70)

D 24-Hr Urinary Potassium Excretion (mmol)

Time Point

Baseline

12 Mo

24 Mo

36 Mo

48 Mo

60 Mo

Fixed-Effects Model
Heterogeneity: [2=47.4%; P=0.11

Salt Substitute

no. of participants

276 268
577 445
1,047 939
428 392
444 383
424 358

Regular Salt

Mean Difference (95% Cl)

i T T T I
-40 -30 -20 -10 0 10 20 30

0.63 (-3.36 to 4.62)
19.13 (12.82 to 25.45)
14.88 (9.73 to 20.03)

21.87 (17.15 to 26.60)
22.48 (17.78 to 27.18)
2452 (18.74 to 30.30)
20.64 (18.30 to 22.98)
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(@Primary Outcome

A Stroke
100~ 227 P=0.006
— _ 2(]_
E a0
3 804 15 Regular salt
= 70+
Tg 6{]_ ].CI_ )
£ s5o0d 5 Salt substitute
S 404 0
= I I I I |
= 304 0 12 24 36 48 60
E 204
=
O 10 /
0—== T T T T |
0 12 24 36 48 &0
Month
MNo. at Risk
Regular salt 10,491 9870 0288 8752 8138 7580
Salt substitute 10,504 9992 9508 8997 8385 7846

o BXZERIN ABETHA [RR 0.86: 95%CI. 0.77 -0.96:
P=0.006]



(@Primary Outcome

Subgroup

Age
=65 yr
=65 yr
Sex
Female
Male
Education
Less educated
Meore educated
Cerebrovascular disease
Yes
Mo
Diabetes
Yes
Mo
Hypertensive
Yes
Mo
Antihypertensive use
Yes
Mo
Systolic blood pressure
=153 mm Hg
=153 mm Hg
Diastolic blood pressure
>89 mm Hg
=89 mm Hg
Body-mass index
=24.6
=24.6

TRTCOYTI

Salt Substitute
(N=10,504)

Regular Salt
{N=10,491)

no. of events per 1000 person-yr

29.20
29.09

25.14
33.24

28.37
31.12

35.97
1175

3434
28.56

29.05
29.97

26.28
33.41

2872
29.54

3271
25.64

2777
30.53

35.45
32.04

30.12
37.22

3267
36.21

41.49
15.14

4382
3249

3321
37.15

3038
3351

3445
3286

36.89
30.47

31.56
3588

Rate Ratio (95% CI)

—

PR —

05

10

T
15

Salt Substitute
Better

Regular Salt
Better

0.52 (0.72-0.94)
0.82 (0.79-1.02)

0.83 (0.72-0.95)
0.89 (0.78-1.00)

0.86 (0.77-0.97)
0.85 (0.73-0.99)

0.86 (0.78—0.95)
0.7 (0.63-0.98)

0.7 (0.63-0.97)
0.87 (0.78-0.97)

0.87 (0.77-0.97)
0.80 (0.63-1.00)

0.86 (0.76-0.98)
0.86 (0.75-0.98)

0.84 (0.74-0.96)
0.88 (0.77-1.00)

0.90 (0.79-1.02)
0.81 (0.71-0.93)

0.86 (0.76-0.98)
0.85 (0.75-0.97)

V=TT N AEBDENSD



@Secondary Outcome

B Major Adverse Cardiovascular Events C Death from Any Cause
25+ _
100~ P<0.001 Regular salt 1004 27 p<0.001 Resular salt
g 904 20 s %0 20 egular sa
g 801 154 o 804 15
g
s 70 104 Salt substitute £ 10 10
T 60+ T g0 7] Salt substitute
J
£ 504 54 £ 5pd 54
2 404 o 2 -
g 30 T T T T | = 0 T l T T 1
E 0 12 24 36 48 60 = 309 0 12 24 36 48 60
E 204 E 204
= =
J 104 w 10+ /
O== T | | | 1 Oq—=== | T | | 1
0 12 24 36 48 60 0 12 24 36 48 60
Month Month
No. at Risk No. at Risk
Regularsalt 10,491 9860 9259 8658 8002 7412 Regular salt 10,491 10,116 9681 9279 8859 8391
Salt substitute 10,504 9976 9478 8922 8277 7716 Salt substitute 10,504 10,189 9329 9452 9043 8617

o« FELROMEBEANRNMNEINAEETHY [RR0.87; 95%CI,
0.80-0.95: P<0.001]

e T HNAEETHL [RR0.88: 95%Cl, 0.82-0.95:
P<0.001]



@Safety Outcome

Number of events per 1000 person-years

Salt substitute  Regular sah 95%
D Hyperkalemla (10504) {10491) Rate ratio confidence interval
100 37 P=0.76 ) Age=65 years 482 476 | — 1.05 [0.78: 1.43]
— 90 Salt substitute Agac=65 years 210 2.00 — T 107 [0.71: 1.61]
Q .
‘é’ 80 24 Femals 268 250 ——— 118 [0.61; 1.72)
= 704 Male 384 411 e ! .98 (0069 1.33]
]
= -
v 60 1 ‘./-/Y/ Less educated 365 334 L 0.95 [0.73: 1.31]
L 504 e Regular salt More =ducated 257 190 — = 13 [0.80; 2.33)
o e
= 404 _—
" 304 0 T T T T 1 Cersbrovascular disease 355 366 —_— .93 [0.74;1.34]
= 0 12 24 36 48 60 No cerebrovascular disease 233 245 —_— = 120 [0.72: 1.99]
£ 204
3
¥ 104 Diabetes 585 511 e I I | [0.68; 2.07]
0 S Y] No diabetes 307 309 _ 102 [0.75: 1.36]
T T T T 1
0 12 24 36 48 60 Hyperensive 3.39 3.34 —_— 1.04 [0.78; 1.38]
Month MNon-hypertensive 307 302 1.08 [0.63; 2.19]
No. at Risk Using antitypertensive 360 Jus — T 117 [D.84; 16
\ ing antikn il 7 _— -
Regular salt 10,491 10,113 9676 0274 8853 8385 Mot using antihypertensiva 298 36T .59 [0060: 1.31]
Salt substitute 10,504 10,187 9827 9451 9038 8612
Syatolic blood pressure> 153 mmHg 342 322 —_—T 113 [0.79: 1.62]
Systolic blood pressure<=143 mmHg 329 338 - E—— 0497 [0.68; 1.37)
Diastalic blood pressurs=B3 mmHg 278 290 R [0.65; 1.47]
o = jj l) |7 ! -[nly-'— d) ;%ﬁ K ‘j: Diastolic blood pressurec=83 mmHg 391 370 —t— i [0.75: 1.48]
—I—
Body mass index=24 Bkg/m2 310 2.86 = 110 [0.77. 1.59]
ﬁ ﬁ —t ﬁ # 7’- Body mess index<=24 Elg/ma 361 ER) — — . | [0.77:1.39]
T f 1
NG L

Rate ratio

[RR 1 ‘04; 95%C|I 0’80_1 '37; P:O°76] Effects of salt substitute on hyperkalemia in participant subgroups
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Step4 TEHIN D

TR

Intervention [10,505)

Centrel (10,491)

Total (20,994)

Age (y), mean (D)

Body mass index [-‘g,-"mkl, mean (S

Female (%)

Past smokers (%)

Current smokers |%)

Systolic blood pressure [mm Hg), m
=140 mm Hg &)
=140 and <140 mm Hg [%)
=160 mm Hg (%)

Diastolic blood pressure (mm Hgl, n
<90 mm Hg (%)
=90 and <100 mm Hg (%)
=100 mm Hg (%)

Urinary sodium” |Q.-'rl:||. mean [50)

Urinary potassium’ (g/d), mean (50

Education
Primary school or lower (%)
Junior high schoal (%)

Senior high school or above (%)

Medication use
Diuretic (%)

ACE inhibitor or ARB (%)
a-Blocker (%)
B-Blacker (%)
Calcium antagonist (%)
Any of the above medications |
Other anibypertensive agent’ (%
Any an}iF.rpEdensivE madicatic
Statin or other lipid-Jowering age
Aspirin or other antiplatelet agen

Diseasa hls‘ory
Stroke (%]

UHCDI’}FC |ed hlgh leDd PrESWrE
Transient ischemic attack (5)
lschemic heart disease [3%)
Diabetas mellitus (%)

Knowledge and behaviors related t
Trying to reduce salt intake (&)
Eating pickled vegetables most de
Adding salt to most meals (%)
Adding MSG to most meals (%)
Trying to eat less if the food is ver
Hewve heerd about salt substitute |
Household uses salt substitute (%)
Know toc much salt affects health
Know toe much salt affects risk of
Knew toe much salt affects blood

Abbreviations: ACE, Angiotensin-convert
* Urinary sedum ond potassium were cof
1 Comprises mostly Chinese traditianal m
1 Any hypertensive medicafion is defined |
ather antihypenendve agent.

pressure

P

%51

e

ITARIOME

IFIF1:1

T1365.47%

154/89 mmHg

BEEERNAR 79%HV1FILE

IZIQFCI_:;*EOJ e
DB
R M4/ O B DB E
i/ ikARAk  40%
25%
BUE

H\\I

BMI

160 mm Mg and net using bleod pressure—lowering treatment.

5
e

11%

CCB 42%, ACE-I/ARB 23%, FJFR& 11%
72.6%
16%

HZea B BEEZE OIS
=2~ WA A

exclusionlcbHEZHL 20N

current 19%, past 33%

§Uneontrelled high bloed pressure is defined s 2 mensures of systolic blood pressure = 140 mm Hg and vsing bleed pressure—lewering treatment, or 2 measures of syselic blood |
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« BRIBCIEER TR DUEEHA L
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ﬁ#iﬁ ﬁfl*')"?-l-\iﬁ 115E%jﬁ A1) 7AD°)>5mg
(iR dR) (AFRMHE) | GHAEDEZS)
[it=AE 1 $9100~200F/kg ’f"figggﬁggg 15¢ 10.1M

1~2H 6.6~22H 3.3~12H 10.1MH (3H)

1EdH1=Y 365~730M 2,409~8,030M 1,204~4,380H 3,687H (1,095H)

A1) HERmIF50%BIE DT IBEE HEF D LG (k) =1 1R EEH S EDOH
RTEASINIBEFNDLIEICHES E2) 1HHDE10gZ2ERT 3LREL THE

+ ABRFLODRETIKIEDTABNRDAT7

SAVERAEDTEZRITRIH I LDHSED
HHREEIFOMRDHEAFTF TS 50T TIE WL




Step4 FEFIN DiEG

« BAENCAHUD LERFEFIKBIOFERDZITFNIE,
=AU LMAEKENEE BN E S

e 7=7°L.ACE-I/ARBERIC DWW Tl S [EIDRZEES
EHoideho L I“h\i*b[l?é__[“"'lébqﬁﬂ
THD FEHDMNE

mARDEFTRIT LIEBIX ESREEEH40~50%
DEmIZL SEIDIRELIDHHITLEEED
57L\L_2:‘g_ /iﬁ




Step4 FEFIN DiEG

c W EED AR LIS BDES

. BERD DL BETINNLERET ZNRE
EET B RSN LEOERIZ B RN EN
RENCEZBNB

5 EADBEICIX . EADVEETRITNIEL £
DFFEFHIT LIBEOER#MGZ#0HT.

5% ACE-I/ARBX° 1T L{RIFEFIREZFHiR
ICRIR T ARICERE T DL AL TEEEHL 1=




EBM®EEx Ssteps

Step1 &EIDEIL
Step2 FWX DR

Step3 RN ODOMHIBYISER
Step4  JEHINDEE
Step5 Stepl1-40REL




Step5 Step1-4DREL

Step1 EEFEDTEINL

FRIRBVEEE = PICOZ FRWLWCIZEUEL 72

Step2 X DERZE
BRIVl BT T I L SHEL F S B R T

Step3 EENX DIHLF|AYRS DK
B 3224 47 ST A RSB A\ B L 7

Step4  FEHINDE
AT BB L — B SN M 5 B 2L T




s X DELSD

- ERDETIRE (RE. 22 E\E B3 ) PEYEE

/z"i%%l_ﬁg_ég_é_’_ﬁ‘j(ﬁlﬁmﬁ
}_Hu—#md)ﬁﬁﬁﬁ‘@é$%LJEE7‘|\U'71A
ZJ':'_U)@ 2 EHBCIETHHEE LN D

» (AEREFDHID) BEFREEZPHID LERFHER]
FREINAREE TIE T2 EDRERATHDEFHID
LIGIXETBNEEAD

— XNROEZEIIRERAICH B HIT LAER
DEFRIDVLEREmTHNIEZEEE DN S




