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ABSTRACT: Excess dietary sodium intake and insufficient dietary potassium intake are both well-established risk factors for 
hypertension. Despite some successful initiatives, efforts to control hypertension by improving dietary intake have largely 
failed because the changes required are mostly too hard to implement. Consistent recent data from randomized controlled 
trials show that potassium-enriched, sodium-reduced salt substitutes are an effective option for improving consumption 
levels and reducing blood pressure and the rates of cardiovascular events and deaths. Yet, salt substitutes are inconsistently 
recommended and rarely used. We sought to define the extent to which evidence about the likely benefits and harms of 
potassium-enriched salt substitutes has been incorporated into clinical management by systematically searching guidelines 
for the management of hypertension or chronic kidney disease. We found incomplete and inconsistent recommendations 
about the use of potassium-enriched salt substitutes in the 32 hypertension and 14 kidney guidelines that we reviewed. 
Discussion among the authors identified the possibility of updating clinical guidelines to provide consistent advice about 
the use of potassium-enriched salt for hypertension control. Draft wording was chosen to commence debate and progress 
consensus building: strong recommendation for patients with hypertension—potassium-enriched salt with a composition 
of 75% sodium chloride and 25% potassium chloride should be recommended to all patients with hypertension, unless 
they have advanced kidney disease, are using a potassium supplement, are using a potassium-sparing diuretic, or have 
another contraindication. We strongly encourage clinical guideline bodies to review their recommendations about the 
use of potassium-enriched salt substitutes at the earliest opportunity. (Hypertension. 2024;81:400–414. DOI:  
10.1161/HYPERTENSIONAHA.123.21343.) • Supplement Material.
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H igher levels of dietary sodium intake and lower 
levels of dietary potassium intake are both 
associated with raised blood pressure (BP) and 

increased risks of cardiovascular disease and prema-
ture death.1–5 There is a strong evidence base indicat-
ing that both reducing sodium intake and increasing 
potassium intake will reduce these risks through 
their BP-lowering effects.6,7 As a consequence, mul-
tiple authoritative bodies acknowledge these risks8,9 
and have made recommendations related to sodium 

and potassium intake. The World Health Organization 
(WHO), for example, has guidelines that make strong 
population-wide recommendations to reduce sodium 
intake and increase potassium intake.8,9 For sodium, 
the WHO has also explicitly proposed that all mem-
ber states reduce mean population intake by 30% 
by 2025, with a target maximum intake of 2.0-g/day 
sodium (5.0-g/day salt),10 in support of global efforts 
to reduce the noncommunicable disease burden by 
one quarter.
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Mean global sodium intake was recently estimated to 
be 4.3 g/day,8 which equates to about 10.8 g/day of table 
salt. The most recent corresponding estimated value for 
mean global potassium intake is about 2.3 g/day.11 These 
current intake values are substantially different from norms 
during hominid evolution when the estimated intake of 
sodium was about 0.5 g/day and the estimated potassium 
intake was about 10 g/day. Current sodium consumption 
varies substantially between populations with the esti-
mated intake highest in the WHO Western Pacific region 
(6.2-g/day sodium and 15.6-g/day salt) driven by high 
consumption levels in China and lowest in Africa (2.7-g/
day sodium and 6.7-g/day salt; Figure).

Sodium reduction has been identified as a potentially 
highly cost-effective means for preventing hypertension 
and cardiovascular diseases around the world.12–14 It is 
listed as a best-buy intervention by the WHO, which has 
developed the SHAKE (Surveillance, Harness industry, 
Adopt standards for labelling and marketing, Knowledge, 
Environment) package to support national sodium reduc-
tion efforts.15 Multiple countries have commenced imple-
mentation of sodium reduction campaigns that include 
various strategies, for example, consumer education, food 

voluntary and mandatory reformulation, taxation, and food 
labeling.16 Average global sodium consumption has not, 
however, fallen over the past decade, and the projected 
decline over coming years is small—global sodium intake 
is expected to be 4.23 (10.6-g/day salt) g/day in 2025 
and 4.16 (10.4-g/day salt) g/day in 2030 (Figure).8

On the contrary, average potassium intake falls signifi-
cantly below the WHO-recommended intake of 3.5 g/
day, as indicated by various studies—≈1.0 g/day in India,17 
1.4 g/day in China,18 and 1.8 g/day in West Africa.19 The 
reasons for low potassium intake vary but are mainly due 
to limited agricultural capacity for cultivating crops with 
high potassium content20 and, in particular, limited con-
sumption of potassium-rich fruits and vegetables.21 The 
direct emphasis on increasing dietary potassium intake 
often lacks guideline recommendations, despite a focus 
on promoting the consumption of fresh fruits and vege-
tables (although many are not rich in potassium).21 These 
efforts have largely proven to be ineffective, with many 
people finding difficulty in adhering to recommendations, 
in both higher and lower resource settings.22 Due to the 
importance of both sodium and potassium intake, the 
WHO recommends an intake of <2000 mg of sodium 
and >3510 mg of potassium daily, resulting in a sodium-
to-potassium ratio of ≤1.23

The mechanistic rationale for increasing dietary 
potassium in BP control is explained in recent pretrans-
lational studies.24,25 Potassium-rich diets reduce sodium 
reabsorption along the proximal and distal nephron, 
analogous to a diuretic, to promote sodium delivery to 
the collecting duct, which drives potassium secretion 
and excretion. Reciprocally, low-potassium diets provoke 

Nonstandard Abbreviations and Acronyms

BP	 blood pressure
DECIDE	 Diet, Exercise and Cardiovascular Health
WHO	 World Health Organization

SSaSS	 Salt Substitute and Stroke Study

Figure. Estimated mean population dietary salt intake (g/d) by the World Health Organization (WHO) regions in 2019 and 
projected for 2025 and 2030.
Data from WHO global report on sodium reduction.8
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sodium reabsorption and retention to minimize delivery 
to the collecting duct reducing potassium secretion and 
excretion.

The chief problem with trying to reduce dietary sodium 
intake or increase dietary potassium intake is that the 
required changes by individuals, the food industry, and the 
government are mostly too difficult to achieve. Despite 
many efforts over many years, it has proved too hard to 
change consumer behaviors, reset the palates of popula-
tions, modify the food system, or persuade governments 
to implement regulatory instruments in the face of con-
tinued resistance from the food industry. Nonetheless, 
reducing dietary sodium and increasing dietary potas-
sium remain public health priorities with huge potential 
for disease prevention. Novel approaches are required to 
address these priorities.5

POTASSIUM-ENRICHED, SODIUM-
REDUCED SALT SUBSTITUTES
Potassium-enriched, sodium-reduced salt substitutes, 
or potassium-enriched salts, are products that can be 
used as a direct switch for regular salt (sodium chlo-
ride) for seasoning, preserving, and manufacturing foods. 
Potassium-enriched salts are made by replacing a propor-
tion of the sodium chloride in regular salt with potassium 
chloride. Sometimes, other nonpotassium substitutes, 
such as magnesium sulfate, may also be added.26 The 
sodium content of potassium-enriched salts ranges from 
0% to 100%.26 Other terms used to describe the prod-
ucts include low-sodium salt, potassium salt, mineral salt, 
and sodium-reduced salt.26 The first formal clinical iden-
tification of potassium-enriched salt as an option for BP 
control was included in the 1995 WHO and International 
Society of Hypertension guidelines, recommending that 
substitution of common salt by mineral salt low in sodium 
and rich in potassium and magnesium has been found to 
be effective in reducing BP in older hypertensives.27

A strong body of evidence supports making a like-
for-like switch from regular salt to potassium-enriched 
salt in patients with hypertension.28 A key benefit of 
switching from regular salt to potassium-enriched salt is 
that it lowers BP through the joint effects of reducing 
sodium intake and supplementing potassium intake. In 
addition, potassium-enriched salts seem to be a feasible 
way of achieving change in sodium and potassium intake 
in a way that other approaches to reducing sodium and 
increasing potassium do not. For example, in a recent 
large-scale and long-term trial that tested the effects 
of switching to potassium-enriched salt, there was 92% 
adherence to potassium-enriched salt 5 years after trial 
commencement with sustained effects objectively dem-
onstrated by 5-year urinary sodium, urinary potassium, 
and BP levels.28 The main reasons why adherence was 
so high in this and other studies of potassium-enriched 
salt seem to be that the taste is similar to regular salt and 

the product can be used like regular salt with no require-
ment for behavior change in cooking or seasoning.29–31

Potassium-enriched salt is also of interest because 
it can be used to replace regular salt in many food-
manufacturing processes including in salty sauces and 
seasoning that are particularly common in Asian coun-
tries.32 Potassium-enriched salt could also be switched to 
regular salt in restaurants and other settings where food 
is consumed outside of the home. These options are 
important in those countries, particularly higher income 
and middle- and high-income Asian countries, where the 
majority of dietary sodium and potassium intake derives 
from packaged and restaurant foods.33

The effects of potassium-enriched salts on clinical 
outcomes have been defined in a series of random-
ized trials.34 The most recent systematic review and 
meta-analyses of 21 trials (31 949 participants) have 
confirmed the beneficial effects of potassium-enriched 
salt on a range of clinical outcomes. Across the 19 tri-
als that reported BP outcomes, mean systolic BP was 
reduced by 4.61 mm Hg and mean diastolic BP was 
reduced by 1.61 mm Hg. In the 5 trials that reported car-
diovascular outcomes, potassium-enriched salt reduced 
major cardiovascular events by 11%, total mortality by 
11%, and cardiovascular mortality by 13%.34 Importantly, 
effects were observed across diverse population sub-
groups and geographies though the majority of the data 
were accrued in patients under clinical management for 
hypertension.

We further explored whether any other trials have 
been performed after this review (search terms in Table 
S1). Three trials were identified (Table S2), including 
the DECIDE (Diet, Exercise and Cardiovascular Health) 
study in China.35 All trials reached the consensus that 
potassium-enriched salt led to a notable decrease in BP, 
with the reduction ranging from 4.6 to 7.1 mm Hg for 
systolic BP and 1.1 to 2.3 mm Hg for diastolic BP.35–37 
The DECIDE study further reported a 40% reduction in 
cardiovascular events.35

Many of these trials were conducted in regions with 
notably low dietary potassium consumption, such as rural 
China28 and Peru.38 The average benefit of salt substi-
tutes may be less pronounced in countries with higher 
baseline potassium intake, such as the United States, 
though benefits will vary substantially between individu-
als in every country.39

The first ever released 2023 WHO Global Report on 
Hypertension has proposed that potassium-enriched 
salt is an affordable strategy to reduce BP and prevent 
cardiovascular events.40 Additionally, the recent WHO 
Global Report on Sodium Intake Reduction suggested 
that countries explore ways to increase the availability 
and use of potassium-enriched, sodium-reduced salt 
substitutes for BP control and other health benefits.8 
At the same time, the US Food and Drug Administra-
tion is updating regulations to support the use of salt 

https://www.ahajournals.org/doi/suppl/10.1161/HYPERTENSIONAHA.123.21343@line 2@
https://www.ahajournals.org/doi/suppl/10.1161/HYPERTENSIONAHA.123.21343@line 2@
https://www.ahajournals.org/doi/suppl/10.1161/HYPERTENSIONAHA.123.21343
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Table 1.  Sodium and Potassium Recommendations in Global, Regional, and National Hypertension Management Guidelines

Organization Year Title Sodium recommendation Potassium recommendation 

Global

 � WHO 2021 Guideline for the pharmaco-
logical treatment of hyperten-
sion in adults44

Reducing salt intake (to <5 g daily)  

 � International Society 
of Hypertension

2020 International Society of Hyper-
tension Global Hypertension 
Practice Guidelines45

Reduce salt added when preparing 
foods and at the table.

Other beneficial foods and nutrients include 
those high in magnesium, calcium, and potas-
sium, such as avocados, nuts, seeds, legumes, 
and tofu.

   Avoid or limit consumption of high-
salt foods, such as soy sauce, fast 
foods, and processed foods, includ-
ing breads and cereals high in salt.

Lifestyle modification should place additional 
focus on salt restriction and increased intake of 
vegetables and fruits (potassium intake).

Regional

 � ESH 2023 ESH guidelines for the man-
agement of arterial hyperten-
sion, the task force for the 
management of arterial hyper-
tension of the ESH endorsed 
by the European Renal Asso-
ciation, and the International 
Society of Hypertension46

Sodium-restricted diet is recom-
mended for improved BP control.

Increased potassium consumption, preferably 
via dietary modification, is recommended for 
adults with elevated BP, except for patients with 
advanced CKD.

   Dietary salt (NaCl) restriction is 
recommended for adults with 
elevated BP to reduce BP. Salt 
(NaCl) restriction to <5 (≈2-g 
sodium) g/d is recommended.

 

 � ESC and ESH 2018 2018 ESC/ESH Guidelines 
for the management of arterial 
hypertension47

Salt restriction to <5 g/d is recom-
mended.

 

 � ACC/AHA/AAPA/
ABC/ACPM/AGS/
APhA/ASH/ASPC/
NMA/PCNA

2017 2017 ACC/AHA/AAPA/ABC/
ACPM/AGS/AphA/ASH/
ASPC/NMA/PCNA guideline 
for the prevention, detection, 
evaluation, and management 
of high BP in adults9

Sodium reduction is recommended 
for adults with elevated BP or 
hypertension.

Potassium supplementation, preferably in dietary 
modification, is recommended for adults with ele-
vated BP or hypertension, unless contraindicated 
by the presence of CKD or the use of drugs that 
reduce potassium excretion.

 Good sources of dietary potassium include fruits 
and vegetables, as well as low-fat dairy products, 
selected fish and meats, nuts, and soy products. 
Four to 5 servings of fruits and vegetables will 
usually provide 1500–>3000 mg of potassium. 
This can be achieved by a diet such as the 
DASH diet that is high in potassium content.

 � Latin American Soci-
ety of Hypertension

2017 Guidelines on the manage-
ment of arterial hypertension 
and related comorbidities in 
Latin America48

Reduction of sodium intake (<6 
and >3 g).

Increase in dietary K+ intake

 � Southern African 
Hypertension Society

2014 South African hypertension 
practice guideline 201449

Dietary Na+ <100 mmol or 6 g of 
NaCl per d

 

National/regional

 � National Heart Center/
Saudi Heart Associa-
tion, Saudi Arabia

2023 National Heart Center/Saudi 
Heart Association 2023 
guidelines on the manage-
ment of hypertension50

Reducing salt (sodium-containing 
salts) intake (limit to a maximum of 
2–4 g daily)

 

 � VSH, Vietnam 2022 Highlights of the 2022 VSH 
guidelines for the diagnosis 
and treatment of arterial 
hypertension and the col-
laboration of the VSH task 
force with the contribution of 
the Vietnam National Heart 
Association51

Reduce sodium intake. Increase dietary potassium intake.

(Continued )
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Organization Year Title Sodium recommendation Potassium recommendation 

 � Taiwan Society of Car-
diology and Taiwan 
Hypertension Society

2022 2022 guidelines of the Taiwan 
Society of Cardiology and the 
Taiwan Hypertension Society 
for the Management of Hyper-
tension52

Sodium intake should be restricted 
to 2–4 g/d (5–10 g of salt) for bet-
ter BP control and a lower CV risk.

Apart from sodium intake, a growing body of 
evidence also shows that potassium supple-
ment is beneficial for better BP control and CV 
outcomes.

   Salt reduction (<6 g/d) is not rec-
ommended as a nondrug therapy 
for gestational hypertension.

 

 � Hong Kong Health 
Bureau, Working 
Group on Primary 
Care, Task Force on 
Conceptual Model 
and Preventive Proto-
cols, Hong Kong

2021 Hong Kong Reference Frame-
work for Hypertension Care 
for Adults in Primary Care 
Settings Revised Edition 
202153

Encourage all hypertensive 
patients to reduce salt intake to 
less than 5 (around 1 teaspoon 
of table salt) g/d and not to use 
added salt.

A potassium-rich diet may help to reduce BP.

 Potassium should be from food sources, not 
from supplements. Many fruits and vegetables, 
for example, potato, spinach, tomato, lettuce, 
banana, orange, and apple, some dairy products, 
for example, yoghurt, and fish are rich sources of 
potassium.

 However, a potassium-rich diet should be 
avoided in patients with chronic renal failure or 
taking potassium-sparing diuretics.

 � Hypertension Canada, 
Canada

2020 2020 comprehensive guide-
lines for the prevention, diag-
nosis, risk assessment, and 
treatment of hypertension in 
adults and children of hyper-
tension Canada54

To prevent hypertension and 
reduce BP in hypertensive adults, 
consider reducing sodium intake 
toward 2000 (5 g of salt or 87 
mmol of sodium) mg/d.

In patients not at risk of hyperkalemia, increase 
dietary potassium intake to reduce BP.

 � Philippine Society of 
Hypertension, Philip-
pines

2020 Executive summary of the 
2020 clinical practice guide-
lines for the management of 
hypertension in the Philip-
pines55

Sodium restriction to as low as 
1500 mg/d. The American Heart 
Association recommends that 
sodium intake be limited to 2300 
mg/d (roughly half a teaspoon of 
table salt) in most healthy individu-
als and 1500 mg/d in people with 
prehypertension or hypertension.

DASH meal plan that is low in sodium and high 
in dietary potassium can be recommended for 
all patients with hypertension without renal insuf-
ficiency.

 � Hypertension Branch 
of the Chinese Geriat-
rics Society, National 
Clinical Research 
Center for Geriatric 
Diseases-Chinese 
Alliance of Geriatric 
Cardiovascular Dis-
ease, China

2019 2019 Chinese guideline for 
the management of hyperten-
sion in the elderly56

Sodium-restricted and potassium-
rich diet may help the patients con-
trol their BP. WHO recommends 
that daily salt intake should be 
<6 g, and moderate salt restric-
tion should be applied to elderly 
patients with hypertension.

Elderly people are encouraged to eat varieties 
of fresh vegetables, fruits, fish, bean products, 
coarse grains, skim milk, and other foods rich in 
potassium, calcium, dietary fiber, and polyunsatu-
rated fatty acids.

 � Polish Society of 
Hypertension, Poland

2019 2019 guidelines for the man-
agement of hypertension57

Reduce salt intake from usual 
9–12 to <5 g/d (2-g Na)

Increase the intake of vegetables and other 
plant products (4–5 servings; 300–400 g/d) 
rich in potassium, for example, tomatoes (300 
g/d, excluding patients with renal failure or an 
increased risk of hyperkalemia).

 � Association of Physi-
cians of India), Car-
diological Society of 
India, Indian College 
of Physicians, and 
Hypertension Society 
of India, India

2019 Indian guidelines on hyperten-
sion58

Salt intake <5 g/d. Patients should 
be advised to avoid added salt, 
processed foods, and salt- 
containing foods, such as pickles, 
papads, chips, chutneys, and 
preparations containing baking 
powder.

Adequate potassium intake from fresh fruits and 
vegetables may improve BP control in hyperten-
sives.

 � Japanese Society of 
Hypertension, Japan

2019 The Japanese Society of 
Hypertension guidelines for 
the management of hyperten-
sion59

The target of salt reduction is <6 
g/d.

In view of the target of daily potassium intake 
(≥3000 mg) proposed in the Dietary Nutrient 
Intake Standards for Japanese 2015, more active 
potassium intake is recommended.

Table 1.  Continued

(Continued )
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Organization Year Title Sodium recommendation Potassium recommendation 

 For patients with CKD, potassium intake needs 
to be restricted (≤2000 mg/d at stage 3b and 
≤1500 mg/d at stage 4 or higher), and appro-
priate guidance about vegetable/fruit intake is 
needed.

 In Japan where salt intake is high but potassium 
intake is low, we may consider it important to 
provide guidance on salt reduction plus active 
intake of potassium.
For hypertension in older people, generally, a 
potassium-rich diet is recommended, but hyper-
kalemia must be considered in patients with renal 
dysfunction.

 � National Institution 
for Health and Care 
Excellence, United 
Kingdom

2019 Hypertension in adults: diag-
nosis and management60

Encourage people to keep their 
dietary sodium intake low, either 
by reducing or substituting sodium 
salt, as this can reduce BP.

Do not offer calcium, magnesium, or potassium 
supplements as a method for reducing BP.

 � Thai Hypertension 
Society, Thailand

2019 2019 Thai guidelines on the 
treatment of hypertension: 
executive summary61

Limiting the amount of salt and 
sodium in food

 

 � Brunei Cardiac Soci-
ety, Brunei

2019 Brunei Darussalam national 
hypertension guideline 201962

Limit sodium intake to <2 (5 g of 
salt) g/d.

An increase in dietary potassium by increasing 
the amount of fruit and vegetables consumed 
every day has been shown to lower BP.

 � Chinese Hyperten-
sion League and the 
Chinese Society of 
Cardiology, China

2018 2018 Chinese guidelines for 
prevention and treatment of 
hypertension63

To reduce sodium intake, gradu-
ally reduce the daily salt intake to 
<6 g.

Increasing potassium intake. The main measures 
are (1) increasing the intake of potassium-rich 
foods (fresh vegetables, fruits, and beans) and 
(2) individuals with good kidney function can 
choose low-sodium potassium-rich alternative 
salts. It is not recommended to take potassium 
supplements (including drugs) to reduce BP. 
Patients with renal insufficiency should consult a 
doctor before potassium supplementation.

 � Malaysian Society 
of Hypertension, 
Malaysia

2018 Clinical practice guidelines 
management of hypertension 
5th edition (2018)64

Reduce salt intake to <2 g of 
sodium or <5 g of salt per d (about 
1 teaspoonful of salt).

Increase dietary potassium; this can be achieved 
by eating fruits, vegetables, nuts, and legumes.

 � Korean Society of 
Hypertension, Korea

2018 2018 Korean Society of 
Hypertension guidelines for 
the management of hyperten-
sion65

Restriction of salt intake <6 g of 
salt per d

Eating potassium-rich foods can help prevent 
hypertension and can lower BP in hypertensive 
patients. However, attention should be paid to 
potassium intake in patients with impaired renal 
function.

 � Pakistan Hypertension 
League, Pakistan

2018 3rd national hypertension 
guideline for the prevention, 
detection, evaluation & man-
agement of hypertension66

Salt intake: ≤100 mmol/d, 2.4-g 
Na, and 6-gm NaCl

Potassium intake: 120 mmol/d

 � Saudi Hypertension 
Management Society, 
Saudi Arabia

2018 Saudi hypertension guidelines 
201867

Reduction of daily salt intake to 
<5 g/d (about 1teaspoon; 2 g of 
sodium)

Foods rich in potassium are vegetables, fruit, 
dairy products, nuts, and so forth. A natural 
source of potassium is preferable.

 Pharmacological potassium supplementation is 
not recommended.

 � Brazilian Society of 
Cardiology, Brazil

2017 2017 guidelines for arterial 
hypertension management in 
primary health care in Portu-
guese language countries68

Salt restriction (portion per d): ≈6 
g (3000 mg of sodium)

 

 � Singapore Hyperten-
sion Society, Singa-
pore

2017 Ministry of Health clinical 
practice guidelines on hyper-
tension69

Advise patient to restrict salt intake 
to 5–6 g/d.

 

 � National Heart Foun-
dation of Australia, 
Australia

2016 Guideline for the diagnosis 
and management of hyperten-
sion in adults-201670

Reduce salt intake to <6 g/d for 
primary prevention and <4 g/d for 
secondary prevention.

For patients with normal renal function, increas-
ing dietary potassium can reduce systolic BP 
by 4–8 mm Hg in patients with hypertension. 
This can be achieved by eating a wide variety 
of fruits and vegetables, plain unsalted nuts, 
and legumes. Patients taking potassium-sparing 
diuretics must limit potassium intake to avoid 
severe hyperkalemia.

Table 1.  Continued

(Continued )
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substitutes as a mechanism to reduce sodium content 
in processed foods.41 As for sodium reduction, several 
studies project that salt substitutes have the potential to 
be a cost-effective approach to lowering BP at a popula-
tion level.42,43

HYPERTENSION MANAGEMENT 
GUIDELINE RECOMMENDATIONS 
ON POTASSIUM-ENRICHED SALT 
SUBSTITUTES
There has been long-standing recognition of the impor-
tance of sodium in the causation of high BP, and there-
fore, hypertension management guidelines have for many 
iterations included recommendations for dietary sodium 
reduction. Some, though many fewer, have also made 
recommendations related to enhancing dietary potas-
sium consumption. Less clear is the extent to which rec-
ommendations relating to the use of potassium-enriched 
salt have been included. Accordingly, we performed a 
review of global, regional, and national hypertension 
guidelines by searching the databases of Medline and 
Web of Science for guidelines published between Jan-
uary 1, 2013, and June 21, 2023 (Table S3). We also 
screened the reference lists of relevant publications and 
retrieved a total of 32 hypertension management guide-
lines from the initial 847 hits returned by the searches. 
The search process is documented in a PRISMA (Pre-
ferred Reporting Items for Systematic Reviews and 
Meta-Analyses) flowchart (Figure S1).

The 32 guidelines identified included those from 2 
global organizations, 5 regional organizations, and 25 
country organizations (Table 1). All were searched for 
recommendations related to dietary sodium reduction, 

dietary potassium supplementation, and the use of 
potassium-enriched salts. All included specific refer-
ence to sodium reduction, with most recommending to 
reduce salt intake to a level between 4 and 6 g/day 
for the primary or secondary prevention of cardiovas-
cular disease (Table 1).44,46–50,52–55,57–59,62,63,65,66,68–72,74,75 
Many made specific recommendations on dietary potas-
sium intake,9,45,46,48,51–60,62–67,70 and 4—the Chinese, Euro-
pean, Taiwanese, and British—made specific mention of 
potassium-enriched salt (Table 2).46,52,60,63 Of those, 2 
made a specific recommendation for the use thereof,46,63 
one simply mentioned the recently completed SSaSS trial 
(Salt Substitute and Stroke Study),52 and one included 
only a warning that potassium-enriched salt should not 
be used in those in whom it may be contraindicated.60

POTASSIUM-ENRICHED SALTS AND THE 
RISK OF HYPERKALEMIA
A frequently raised concern about the use of potassium-
enriched salts is the risk of hyperkalemia. This is raised 
particularly in the context of patients with chronic kidney 
disease, where there is a longstanding advice to avoid 
dietary potassium, but, sometimes, more broadly to other 
population subgroups. The National Institution for Health 
and Care Excellence in the United Kingdom,60 for exam-
ple, advises that salt substitutes containing potassium 
chloride should not be used by older people, people with 
diabetes, pregnant women, people with kidney disease, 
and people taking some antihypertensive drugs, such as 
ACE inhibitors and angiotensin II receptor blockers.

The case for avoiding potassium-enriched salt in 
the presence of advanced kidney disease is widely 
accepted, but the rationale for broad contraindications 

Organization Year Title Sodium recommendation Potassium recommendation 

 � Oman Heart Associa-
tion, Oman

2015 2015 Oman Heart Associa-
tion guidelines for the man-
agement of hypertension71

Moderate sodium reduction to a 
level of 2.4 (6 g of salt per d) g/d 
is recommended for both preven-
tion and treatment of hypertension.

 

 � Egyptian Hypertension 
Society, Egypt

2014 Egyptian hypertension guide-
lines72

Reduce salt intake to <5 g of NaCl 
per d. Salt restriction is essential, 
particularly in the elderly, diabetics, 
and CKD.

 

 � French Society of 
Hypertension, France

2013 Management of hypertension 
in adults: the 2013 French 
Society of Hypertension 
Guidelines73

Reduce excessive consumption 
of salt.

 

 � Directorate General 
of Health Services 
Ministry of Health and 
Family Affairs, Ban-
gladesh

2013 National guidelines for the 
management of hypertension 
in Bangladesh74

Limiting total salt intake to <5 g/d  

AAPA indicates American Academy of Physician Assistants; ABC, Association of Black Cardiologists; ACC, American College of Cardiology; ACPM, American Col-
lege of Preventive Medicine; AGS, American Geriatrics Society; AHA, American Heart Association; APhA, American Pharmacists Association; ASH, American Society 
of Hypertension; ASPC, American Society for Preventive Cardiology; BP, blood pressure; CKD, chronic kidney disease; CV, cardiovascular; DASH, dietary approaches to 
stop hypertension; ESC, European Society of Cardiology; ESH, European Society of Hypertension; NMA, National Medical Association; PCNA, Preventive Cardiovascular 
Nurses Association; VSH, Vietnamese Society of Hypertension; and WHO, World Health Organization.

Table 1.  Continued
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like those applied in the United Kingdom is unclear. 
The most recent review of trials of potassium-enriched 
salt34 identified no effect on hyperkalemia risk. Salt sub-
stitute–induced hyperkalemia has been identified in the 
recently reported DECIDE salt study though sustained 
elevations were uncommon and there were no adverse 
effects associated with the observed elevations.35 Of 
note, the DECIDE salt design included people regard-
less of potential hyperkalemia risk, whereas all other 
studies have used some form of screening to avoid 
use in those potentially contraindicated. In SSaSS, the 
largest trial to collect safety data related to potassium-
enriched salts, the highly pragmatic design meant that 
there was no information about the occurrence of bio-
chemical hyperkalemia, but the rate of serious adverse 
events attributed to hyperkalemia was not higher with 
potassium-enriched salt compared with regular salt. 
Neither was there any increased risk of sudden cardiac 
death that might be attributed to hyperkalemia-induced 
arrhythmia.28 Because most trials took steps to exclude 
participants at elevated risk of hyperkalemia, primarily 
those with advanced kidney disease or using medica-
tions that elevate serum potassium, good data about 
the effects of potassium-enriched salt in these groups 
are not available.34,76 In some, including SSaSS, exclu-
sion was, however, based only on patient reports with 
no direct measurement of kidney function suggesting 
that population-wide use may be safe and effective.

MANAGEMENT GUIDELINES FOR 
CHRONIC KIDNEY DISEASE AND 
RECOMMENDATIONS ON POTASSIUM-
ENRICHED SALT SUBSTITUTES
Given long-standing clinical advice to restrict dietary 
potassium consumption among patients with chronic kid-
ney disease, we also investigated chronic kidney disease 
management guidelines for recommendations related 
to potassium-enriched salt. In parallel, we also extracted 
data referencing dietary sodium and dietary potassium. 
Once again, we searched the databases of Medline 

and Web of Science for relevant guidelines published 
between January 1, 2013, and June 21, 2023 (Table 
S4), and, as before, screened the reference lists of rel-
evant publications for additional data sources. We identi-
fied a total of 14 chronic kidney disease management 
guidelines (Table 3) and documented the search process 
in a PRISMA flowchart (Figure S2).

Of the 14 guidelines, there was 1 from a global 
organization, 2 from regional organizations, and 11 
from national organizations. All the guidelines stressed 
sodium restriction76–89 (Table 3) though some, such 
as the Japanese Society of Nephrology, set a lower 
limit below which sodium intake should not be further 
reduced because of perceived risks of harm.84 However, 
a recent meta-analysis of studies classifying sodium 
intake with 24-hour urine collections found a direct 
linear association between sodium intake and cardio-
vascular events, demonstrating that sodium restriction 
is safe.90 Seven guidelines provided advice about the 
value of a potassium-restricted diet to avoid hyperka-
lemia (Table 3).76,78–81,88,89 Only 4 of these management 
guidelines specifically mentioned potassium-enriched 
salt (Table 4). Three guidelines76,78,80 warned that salt 
substitutes rich in potassium are not recommended for 
patients with CKD, while the fourth, the Chinese Clinical 
Practice Guideline,79 advised of potential benefit from 
careful use of salt substitutes during the predialysis 
phase. The Kidney Disease Improving Global Outcomes 
guideline advises exercising caution when using salt 
substitutes in individuals with advanced CKD of stage 
4 and stage 5 but not for individuals at early stages76 
(Table 4).

ALIGNING THE EVIDENCE WITH 
GUIDELINE RECOMMENDATIONS FOR 
USE OF POTASSIUM-ENRICHED SALT
The evidence base leaves little doubt that switching from 
regular salt to potassium-enriched salt will lower BP in 
patients with hypertension by jointly reducing sodium 
intake and increasing potassium intake.91 It is also clear 

Table 2.  Potassium-Enriched Salt Recommendations in Hypertension Management Guidelines

Organization Year Potassium-enriched salt substitute recommendation 

European Society of Hyperten-
sion46

2023 In adults with hypertension consuming a high-sodium diet (most Europeans), salt substitutes replacing part of 
the NaCl with KCl are recommended to reduce BP and the risk for CVD.

Taiwan Society of Cardiol-
ogy and Taiwan Hypertension 
Society52

2022 The recently published SSaSS (Salt Substitute and Stroke Study) examined whether salt substitutes (75% 
NaCl and 25% KCl by mass), compared with regular salt (100% NaCl), could provide beneficial effects on CV 
and safety outcomes in an open-label, cluster-randomized trial involving people from 600 villages in rural China.

National Institution for Health 
and Care Excellence, United 
Kingdom60

2019 Salt substitutes containing KCl should not be used by older people, people with diabetes, pregnant women, 
people with kidney disease, and people taking some antihypertensive drugs, such as ACE inhibitors and angio-
tensin II receptor blockers.

Chinese Hypertension League 
and Chinese Society of Cardiol-
ogy, China63

2018 Individuals with good kidney function can choose low-sodium potassium-rich alternative salts. It is not recom-
mended to take potassium supplements (including drugs) to reduce BP.

BP indicates blood pressure; CKD, chronic kidney disease; and CV, cardiovascular.
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Table 3.  Sodium and Potassium Recommendations in Global, Regional, and National CKD Management Guidelines

Organization Year Title Sodium recommendation Potassium recommendation 

Global

 � KDIGO 2021 KDIGO 2021 clinical practice guide-
line for the management of blood 
pressure in CKD64

Targeting a sodium intake of <2 g 
of sodium per d (or <90 mmol of 
sodium per d or <5 g of NaCl per 
d) in patients with high BP and 
CKD

The dietary approaches to stop hypertension-
type diet or use of salt substitutes that are 
rich in potassium may not be appropriate for 
patients with advanced CKD or those with 
hyporeninemic hypoaldosteronism or other 
causes of impaired potassium excretion 
because of the potential for hyperkalemia.

Region

 � Europe Renal 
Association

2014 A European renal best practice posi-
tion statement on the KDIGO clinical 
practice guideline for the manage-
ment of blood pressure in nondialysis-
dependent CKD: an endorsement 
with some caveats for real-life appli-
cation77

Lowering salt intake to <90 mmol/d 
deserves particular attention, as 
hypertension in CKD should be 
considered predominantly second-
ary to a reduced capability of the 
kidney to handle salt loading.

 

 � Caring for Aus-
tralian & New 
Zealanders with 
Kidney Impair-
ment, Australia 
and New  
Zealand

2013 KHA-CARI Guideline: Early CKD: 
Detection, prevention and manage-
ment78

Early CKD patients restrict their 
dietary sodium intake to 100 
mmol/d (or 2.3 g sodium or 6 g salt 
per d) or less.

Patients with CKD should not use salt substi-
tutes that contain high amounts of potassium 
salts. Early CKD patients with persistent 
hyperkalemia restrict their dietary potassium 
intake with the assistance of an appropriately 
qualified dietitian.

National

 � Chinese Experts 
Group of the 
Guideline for 
the Manage-
ment of “CKD-
PeriDialysis”

2022 Chinese Clinical Practice Guideline 
for the Management of “CKD-
PeriDialysis”-the Periods before and in 
the Early Stage of Initial Dialysis79

No >100 mmol/d (2.3 g sodium or 
6-g salt per d)

In populations with high sodium intake as in 
China, replacing some of the sodium with 
potassium reduces systolic and diastolic BP in 
the adult population.

 In the predialysis phase, depending on the 
potassium level of the patient, substituting 
25% of the daily dietary sodium with potas-
sium may also reduce BP but must be done 
carefully.

 � Kidney Health, 
Australia

2020 CKD management in primary care80 No >100 mmol/d (2.3 g sodium or 
6-g salt per d)

In people with CKD and eGFR ≥30 mL/min 
per 1.73 m2, avoid salt substitutes that contain 
high amounts of potassium salts. If persistent 
hyperkalemia is present, refer to an accredited 
dietitian for nutrition assessment and advice 
about dietary potassium restriction.

 � National Kidney 
Foundation

2020 KDOQI clinical practice guideline for 
nutrition in CKD: 2020 update81

In adults with CKD 3–5, CKD 5D, 
or post-transplantation, sodium 
intake should be limited to <100 
mmol/d (or <2.3 g/d) to reduce BP 
and improve volume control.

In adults with CKD 3–5D or post- 
transplantation, it is reasonable to adjust 
dietary potassium intake to maintain serum 
potassium within the normal range.

 In adults with CKD 3–5D or post- 
transplantation with either hyperkalemia or 
hypokalemia, we suggest that dietary or 
supplemental potassium intake should be 
based on the individual needs of a patient and 
clinician judgment.

 Potassium is widely distributed in foods, rang-
ing from fruits, vegetables, legumes, and nuts, 
as well as dairy and meat products. Notably, 
potassium content is available on food labels 
in many countries, and consumers and practi-
tioners could have a better idea of its content, 
especially foods that are processed.

 � Department of 
Veterans Affairs 
Department of 
Defense, Aus-
tralia

2019 VA/DoD clinical practice guideline for 
the management of CKD82

A sodium intake of 90–100 mmol 
(2070–2300 mg/d) is generally 
accepted and consistent with the 
KDOQI guidelines of NKF.

 

(Continued )
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that the BP reduction achieved with potassium-enriched 
salt will protect against serious complications of hyperten-
sion, such as stroke and premature death. Furthermore, 
the overviews of the trials suggest that a BP-lowering 
effect will be achieved across diverse subsets of people 
with hypertension though the magnitude of the fall will 
vary according to factors such as the starting BP, the 
baseline levels of sodium and potassium consumption, 
and how much dietary salt consumption can be switched. 
Given that potassium-enriched salt is one of the few 
dietary interventions that patients are likely to be able 
to adhere to long term, it is logical for all patients with 
hypertension to be considered for the use of potassium-
enriched salt.

At the same time, it is important that patients with 
hypertension are not harmed by a potassium-enriched 
salt, so contraindications to use must be part of any 
recommendation on their use. These should include 
the presence of advanced kidney disease and the 
concomitant use of potassium-sparing diuretics or 

potassium supplements. However, it is almost certainly 
not appropriate to exclude all older people, all people 
with diabetes, and all people taking antihypertensive 
drugs, such as ACE inhibitors and angiotensin II recep-
tor blockers. Unless there is an undiagnosed intercur-
rent advanced kidney disease that results in misuse 
of potassium-enriched salt, most will have a low risk 
of hyperkalemia, which will be outweighed by a high 
likelihood of benefiting from additional BP reduction. 
Many older people, people with diabetes, and people 
taking antihypertensive drugs, such as ACE inhibitors 
and angiotensin II receptor blockers, have difficulty in 
controlling hypertension and were observed to achieve 
benefits, without any evidence of harm, in the SSaSS 
trial.28

Data to directly support the use of potassium-
enriched salt outside the clinical hypertension setting 
are more limited though the totality of the available evi-
dence suggests that the use of potassium-enriched salt 
would also reduce BP among the general population. 

Organization Year Title Sodium recommendation Potassium recommendation 

 � Malaysian 
Society of 
Nephrology, 
Malaysia

2018 Clinical practice guidelines 2018: 
management of CKD (second edi-
tion)83

Restrict sodium intake to <2400 
mg/d (1 teaspoon of table salt).

 

 � Japanese 
Society of 
Nephrology, 
Japan

2018 Essential points from evidence-based 
clinical practice guidelines for CKD 
201884

Restricting salt intake to <6 g/d to 
prevent hypertension, proteinuria, 
and CVD in patients with CKD. Set 
a lower limit for each patient with 
3 g/d as a guide because extreme 
salt restriction could be harmful.

 

 � An Expert 
Pane of Indian 
Nephrologists, 
India

2017 Management of hypertension in CKD: 
consensus statement by an expert 
panel of Indian nephrologists85

In nondialysis-dependent CKD 
patients: lower salt intake to <90 
(<2 g) mmol/d of sodium, which 
corresponds to 5 g of NaCl, unless 
contraindicated.

 

 � GAIN and the 
Northern Ireland 
Nephrology 
Forum, Northern 
Ireland

2015 Northern Ireland guidelines for the 
management of CKD, updated86

Reduce dietary salt intake to <6 
g/d.

 

 � New Zealand 
Ministry of 
Health, New 
Zealand

2015 Managing CKD in primary care: 
national consensus statement87

Many patients require 2 or 3 anti-
hypertensive agents, and advice on 
sodium restriction to <100 mmol/d 
is essential for most.

 

 � National Insti-
tute for Health 
and Care Excel-
lence, United 
Kingdom

2014 CKD: early identification and manage-
ment of CKD in adults in primary and 
secondary care (partial update)88

Offer dietary advice about potas-
sium, phosphate, calorie, and salt 
intake appropriate to the severity 
of CKD.

Dietary potassium should not be restricted 
routinely, only in those with raised serum 
levels, as potassium-containing foods are 
required for a healthy balanced diet and 
restrictions need to be carefully monitored.

 � India Society 
of Nephrology, 
India

2013 Indian CKD guideline89 Lowering salt intake to <2 g/d 
of sodium (5 g of NaCl), unless 
contraindicated. For patients on 
maintenance hemodialysis, fluid, 
and salt intake should be such that 
interdialytic weight gain does not 
exceed 1–1.5 kg.

Potassium intake has to be advised according 
to serum potassium levels.

BP indicates blood pressure; CKD, chronic kidney disease; DoD, Department of Defense; eGFR, estimated glomerular filtration rate; GAIN, Guidelines and Audit Imple-
mentation Network; KDIGO, Kidney Disease: Improving Global Outcomes; KDOQI, Kidney Disease Outcomes Quality Initiative; and VA, Department of Veterans Affairs.
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The chief concern about the population-wide use of 
potassium-enriched salt relates to the possibility that 
individuals with undiagnosed advanced kidney dis-
ease might use potassium-enriched salt and develop 
hyperkalemia as a consequence. While trials that test 
this question directly have not been done, high-quality 
modeling studies suggest a large net benefit from 
population-wide use of potassium-enriched salt, even 
under worst-case assumptions about harm from hyper-
kalemia.43,92 The benefit-risk balance is defined primar-
ily by the high global prevalence of hypertension (about 
32% of adults),93 the low prevalence of chronic kidney 
disease (about 10%94 with only 2% at late-stage end-
stage kidney disease),95 and the potential for patients 
with chronic kidney disease to benefit from BP lower-
ing, not just be harmed by hyperkalemia. Other data 
also suggest that concerns about hyperkalemia from 
dietary potassium consumption may be overesti-
mated.96,97 A 2023 study of 367 patients with stage 
1 to 4 chronic kidney disease reported no association 
between dietary potassium consumption and blood 
potassium levels.97 This is a finding directly compara-
ble to that observed in 212 patients with dialysis- and  
nondialysis-dependent chronic kidney disease reported 
a few years earlier.98

RECOMMENDED TEXT FOR INCLUSION IN 
CLINICAL MANAGEMENT GUIDELINES
The adoption of agreed standardized wording to describe 
recommendations for the use of potassium-enriched salt 
would provide consumers, clinicians, and governments 
worldwide reassurance about the best practices. To this 
end, we have drafted boilerplate text that can form the 
basis for discussion about updates to clinical manage-
ment guidelines worldwide. This text will be shared with 
guideline groups to seek input and achieve widespread 
clinical use.

RECOMMENDED STANDARD WORDING 
FOR GUIDANCE ABOUT THE USE OF 
POTASSIUM-ENRICHED SALT IN CLINICAL 
MANAGEMENT GUIDELINES
Strong Recommendation for Patients With 
Hypertension
Potassium-enriched salt with a composition of ≈75% 
sodium chloride and 25% potassium chloride should be 
recommended to all patients with hypertension, unless 
they have advanced kidney disease, are using a potas-
sium supplement, are using a potassium-sparing diuretic, 
or have another contraindication.

Conditional Recommendation for the General 
Population
If you have to add salt to foods, potassium-enriched salt 
with a composition of ≈75% sodium chloride and 25% 
potassium chloride can be recommended for use by the 
general population in settings where there is a low likeli-
hood that people with advanced kidney disease (stages 
4 and 5) will be undiagnosed by the health system and 
contraindications to use can be printed on product 
packaging.

The strong recommendation for use in patients with 
hypertension is underpinned by the premise that the 
clinical contact inherent in the management of hyperten-
sion will make it possible to control the risk of hyperka-
lemia.34,35 The conditional recommendation for use in the 
general population depends on there being clear enun-
ciation of the contraindications to use on the package 
labeling.99

It is important to increase the production capacity 
and align with the growing market demand for salt sub-
stitutes. Key stakeholders, such as the American Heart 
Association and the American Society of Nephrology, 

Table 4.  Potassium-Enriched Salt Recommendations in CKD Management Guidelines

Organization Year Potassium-enriched salt substitute recommendation 

Global

 � Kidney Disease: Improving Global Outcomes76 2021 Use of salt substitutes that are rich in potassium may not be appropriate for patients 
with advanced CKD or those with hyporeninemic hypoaldosteronism or other causes 
of impaired potassium excretion because of the potential for hyperkalemia.

Region

 � Caring for Australian and New Zealanders 
With Kidney Impairment, Australia and New 
Zealand78

2013 Patients with CKD should not use salt substitutes that contain high amounts of 
potassium salts.

National

 � Chinese Experts Group of the Guideline for 
the Management of CKD-PeriDialysis79

2022 In the predialysis phase, depending on the potassium level of the patient, substitut-
ing 25% of the daily dietary sodium with potassium may also reduce BP but must be 
done carefully.

 � Kidney Health, Australia80 2020 Avoid salt substitutes that contain high amounts of potassium salts in people with 
CKD and eGFR 30 mL/min per 1.73 m.

BP indicates blood pressure; CKD, chronic kidney disease; and eGFR, estimated glomerular filtration rate.
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and also global organizations are strongly encouraged 
to engage with manufacturers and provide heart-healthy 
recommendations for using potassium-enriched salt 
substitutes as alternatives to traditional salt (including in 
processed, packaged, and prepared foods). By replacing 
traditional salt with potassium-enriched salt substitutes 
in the household, the cumulative protective effects are 
likely applicable across the entire life course and may 
lead to enhanced BP control from childhood and the pre-
vention of cardiovascular disease into adulthood.

CONCLUSIONS
A strong body of evidence supports the replacement 
of regular salt with potassium-enriched salt in patients 
with hypertension. There is also a case for the general 
population making the switch to potassium-enriched salt 
where risks of misuse can be managed. Current clini-
cal guidelines offer incomplete and inconsistent recom-
mendations about the use of potassium-enriched salt 
substitutes, as well as reducing dietary sodium intake 
and increasing dietary potassium intake. We urge all 
relevant clinical guideline bodies to debate the value 
of potassium-enriched salt as a routine adjunct to drug 
therapy and update their recommendations accordingly. 
Evidence suggests that there are likely to be substantial 
benefits from the much wider use of potassium-enriched 
salt with a composition of 75% sodium chloride and 
25% potassium chloride, by patients with hypertension. 
As part of their updates, clinical guideline bodies should 
provide consistent recommendations about the use of 
potassium-enriched salt substitutes and actively promote 
these recommendations to their constituents.
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