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Abstract: Lifestyle and dietary modifications are unanimously suggested as the initial step
to treat hypertension in the general population and in patients with chronic kidney disease
(CKD). Limiting sodium intake constitutes the cornerstone of dietary interventions, but
augmenting dietary potassium intake has also been associated with a significant blood
pressure (BP)-lowering effect. Although there may be a consensus about restraining the
daily sodium intake to <2 g per day, the target for optimal potassium intake is vague. In
hypertensive patients with CKD, the desired amount of potassium in the diet remains a
controversial issue, as evidence from studies concerning the effect on CKD progression is
contradictory. Hence, medical societies and food authorities worldwide do not share a joint
recommendation. Other dietary components, including calcium, magnesium, protein, phos-
phorus, zinc, and alcohol intake may play a role in BP control, but the evidence in the CKD
population so far is inconclusive. Further studies are needed to establish solid evidence
about the safety and efficacy of dietary interventions, particularly in CKD patients, the
majority of whom suffer from hypertension. The purpose of this review is to summarize the
existing recommendations and evidence concerning dietary interventions in hypertensives
with CKD, with a primary focus on sodium and potassium intake. Additionally, we briefly
address other dietary components that may play a role in BP regulation or kidney function.
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1. Introduction
Hypertension is a major global health challenge and is also highly prevalent in in-

dividuals with chronic kidney disease (CKD) [1]. These two conditions often reinforce
each other and create a vicious cycle that accelerates kidney damage and increases the
cardiovascular (CV) risk. Effective management of hypertension is crucial in slowing CKD
progression and improving long-term outcomes [2]. While pharmacologic treatments are
essential to control blood pressure (BP), lifestyle changes are also considered an indispens-
able tool for BP control even among this special group of patients. Several international
guidelines highlighted a list of lifestyle interventions recommended in all hypertensive
patients, including those with CKD [3,4]. Hence, implementing a low-sodium diet (with the
exception of patients with salt-wasting nephropathy), managing weight excess, reducing
alcohol intake to close to abstinence, increasing potassium consumption (except for patients
with advanced CKD), and following dietary patterns such as the Dietary Approaches to
Stop Hypertension (DASH) diet are considered as the initial steps of the management of
hypertensive CKD patients too.
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The Achilles’ heel of treatment strategies based on non-pharmacological interventions
is the low persistence of the prescribed measures. Hence, adherence to dietary changes
remains a challenge, especially in CKD patients, who face multiple barriers, including
phycological distress, altered taste, limited access to fresh foods, and comorbidities [5–8].

This manuscript investigates the existing evidence concerning the effectiveness of
various dietary interventions in hypertensive CKD patients.

2. International Medical Societies Recommendations on Salt and
Potassium Intake

Medical societies around the world provide structured, evidence-based recommen-
dations on the implementation of lifestyle interventions, including dietary modification,
weight reduction, and physical activity enhancement, for preventing or delaying hyperten-
sion, which are even more important in patients with CKD. The most important recommen-
dations (for patients with and without CKD) are presented in Table 1.

The recent 2023 European Society of Hypertension (ESH) Guidelines for the manage-
ment of arterial hypertension highlight the importance of lifestyle modification towards
reducing hypertension burden [3]. A healthy diet, such as the Mediterranean or the DASH
diet, is at the center of the recommendations, with the DASH diet providing the strongest
evidence of BP-lowering benefit [9–11]. Regarding salt intake, adults with hypertension
who consume a high-sodium diet are recommended to replace part of sodium chloride
(NaCl) with potassium chloride (KCl). Additionally, a universal salt restriction to less
than 5 g/day (optimal 2 g/day) is advised for all hypertensive individuals; this restric-
tion has been associated with a mean 5.4/2.8 mmHg (systolic/diastolic BP) reduction in
hypertensives [12]. As far as potassium intake is concerned, an increased dietary potassium
intake is recommended, with caution in patients with advanced CKD.

Recently, the European Society of Cardiology (ESC) published the 2024 ESC Guidelines
for the management of elevated BP and hypertension, with equivalent suggestions [13]. They
do not differ from the 2023 ESH Guidelines regarding dietary and salt recommendations,
setting the same targets for daily salt intake. On the other hand, regarding potassium
intake, they suggest increasing daily potassium intake by 0.5–1.0 g/day for hyperten-
sive individuals without moderate to advanced CKD; for patients with CKD or under
medical treatment associated with decreased potassium excretion (e.g., mineralocorticoid
receptor antagonists), close monitoring of serum potassium levels is suggested. In ad-
dition, the American College of Cardiology (ACC)/American Heart Association (AHA)
2017 Guidelines for the prevention, detection, evaluation, and management of high BP
in adults shares similar suggestions regarding non-pharmacological treatment via bene-
ficial dietary implementation, as well as optimizing potassium and sodium intake [14].
Moreover, they emphasize an expected systolic BP reduction associated with weight loss
(1 mmHg for every 1 kg reduction), DASH diet (optimal adherence to the diet may lead to
11 mmHg reduction of systolic BP), sodium intake (targeting a diet with <1.5 g/day may
lead to 5 mmHg reduction of systolic BP), and potassium intake (daily potassium intake of
3500–5000 mg, may lead to 4 mmHg reduction of systolic BP) [15–18]. In these guidelines,
there are no CKD-specific dietary recommendations. Regarding recommendations from
the Korean Society of Hypertension, both the 2018 and the 2022 focused update of the
2018 Korean Hypertension Society Guidelines for the management of hypertension align
with the European and American medical societies in their recommendations for lifestyle
and dietary modification in hypertensives with CKD [19,20]. In fact, they specifically
recommend maintaining a healthy weight (BMI 20 to 25 kg/m2), reduction of sodium
intake to <90 mmol (<2 g) per day unless contraindicated, engaging regular exercise with
proven CV benefit, ceasing smoking, and limiting alcohol consumption. Specific mention
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could be made for older individuals and frail patients with hypertension and chronically
deteriorated renal function, whose risk of orthostatic hypotension is increased, and the
potassium restriction advice could be more lenient [21].

The 2021Kidney Disease Improving Global Outcomes (KDIGO) Clinical Practice Guide-
line on the Management of Blood Pressure in Chronic Kidney Disease provides specific
recommendations on lifestyle modifications to reduce elevated BP in patients with CKD [4].
Specifically, a maximum of 2 g of sodium or 5 g of NaCl per day is recommended in
patients with CKD and hypertension, while, in patients with CKD and sodium-wasting
nephropathy, the restriction of dietary sodium intake is not evidently advised. Regarding
recommended diets in patients with CKD, the guidelines state that the DASH diet or the
use of potassium-enriched salt substitutes could be harmful for patients with advanced
CKD, hyporeninemic hypoaldosteronism, or other causes causing impaired potassium
excretion. Recently, KDIGO published the 2024 KDIGO Clinical Practice Guideline for
the Evaluation and Management of Chronic Kidney Disease [22]. As anticipated, there
are no major differences in the recommended daily sodium intake in CKD patients. How-
ever, there are some additional recommendations regarding potassium levels, the role of
both pharmacological and non-pharmacological interventions, and the support of patients
through advice and education from a renal dietitian. Dietitians should provide clear coun-
selling on adapting the daily intake of foods rich in bioavailable potassium, especially for
patients with CKD G3–G5 with a history of hyperkalemia. The aforementioned points are
also highlighted in the National Kidney Foundation’s Kidney Disease Outcomes Quality
Initiative (KDOQI) Commentary on the KDIGO 2024 Clinical Practice Guideline for the
Evaluation and Management of CKD [23]. Regarding both dietary salt and potassium
recommendations, KDOQI Clinical Practice Guideline for Nutrition in CKD: 2020 Update
and KDOQI Commentary in the KDIGO 2024 align with the KDIGO 2024 Guidelines [23,24].
Furthermore, it is important to consider region-specific guidelines, such as those from the
Asian Pacific Society of Nephrology (APSN). While largely consistent with international
recommendations, APSN suggests a lower target BMI of 18–23 kg/m2 for individuals with
CKD, in contrast to KDIGO and other societies [25]. However, sodium intake thresholds
remain universally set at <2 g of sodium or <5 g of NaCl per day. Recently, the American
Diabetes Association (ADA) has released the annual Standards of Care in Diabetes for
2025, which underscores sodium restriction (to <2 g/day) and individualized potassium
intake in CKD patients to aid in BP management and CV risk reduction—factors that are
particularly critical in individuals with impaired renal function [26].

Table 1. Summary of recommendations from medical societies on dietary interventions, including
salt and potassium intake, in hypertensive patients [3,4,13,14,25].

Society Recommendations CoR LoE

ESH (2023)

Preferred dietary products include vegetables, fruits, beans, nuts, seeds, vegetable
oils, and fish and poultry among meat products. Fatty meats, full-fat dairy, sugar,
sweetened beverages, and sweets should be limited. Overall, a healthy dietary
pattern including more plant-based and less animal-based food is recommended.

I B

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

I A

Dietary salt (NaCl) restriction is recommended for adults with elevated BP to
reduce BP. Salt (NaCl) restriction to <5 g (~2 g sodium) per day is recommended. I B

Increased potassium consumption, preferably via dietary modification, is
recommended for adults with elevated BP, except for patients with advanced CKD. I B
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Table 1. Cont.

Society Recommendations CoR LoE

ESC (2024)

Adopting a healthy and balanced diet, such as the Mediterranean or DASH diets,
is recommended to help reduce BP and CVD risk. I B

Restriction of sodium to approximately 2 g per day is recommended where
possible in all adults with elevated BP and hypertension (this is equivalent to
about 5 g of salt ([14] per day or about a teaspoon or less).

I A

In patients with hypertension without moderate to advanced CKD and with high
daily sodium intake, an increase of potassium intake by 0.5–1.0 g/day—for
example through sodium substitution with potassium-enriched salt (comprising
75% NaCl and 25% KCl) or through diets rich in fruits and vegetables—should
be considered.

IIa A

In patients with CKD or taking potassium-sparing medication, such as some
diuretics, ACE inhibitors, ARBs, or spironolactone, monitoring serum levels of
potassium should be considered if dietary potassium is being increased.

IIa C

ACC/AHA/
AAPA/
ABC/ACPM/
AGS/APhA/
ASH/ASPC/
NMA/PCNA
(2017)

A heart-healthy diet, such as the DASH diet, that facilitates achieving a desirable
weight is recommended for adults with elevated BP or hypertension. I A

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

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

I A

KDIGO (2021) Targeting a sodium intake <2 g of sodium per day (or <90 mmol of sodium per
day, or <5 g NaCl per day) in patients with high BP and CKD. II C

KDIGO (2024)

Targeting a sodium intake <2 g of sodium per day (or <90 mmol of sodium per
day, or <5 g NaCl per day) in patients with high BP and CKD. II C

A protein intake of 0.8 g/Kg body weight/day in adults with CKD G3–G5
is suggested. II C

APSN
(2020)

Sodium restriction (<2 g of sodium per day or <90 mmol of sodium per day, or <5
of NaCl per day) in individuals with high BP and CKD with or without diabetes. II C

ESH, European Society of Hypertension; ESC, European Cardiology Society; KDIGO, Kidney Disease Improving
Global Outcome; BP, blood pressure; CVD, cardiovascular disease; CKD, chronic kidney disease; DASH, Dietary
Approaches to Stop Hypertension; APSN, Asian Pacific Society of Nephrology; ACC/AHA, American College of
Cardiology (ACC)/American Heart Association (AHA); CoR, class of recommendation; LoE, level of evidence.

As this manuscript focuses on dietary interventions and lifestyle modifications in
hypertensive individuals with CKD, pharmacological treatment recommendations are
beyond its scope.

3. Sodium Reduction
Several studies in the general population have examined the effect of sodium restric-

tion on BP and the risk of CV disease. Indeed, a high sodium intake—estimated either by
spot urine sodium measurements or by 24 h urinary sodium excretion—has been associated
with higher BP, an increased risk of CV events, and death [27,28]. On the other hand, a
U-shaped mortality curve has emerged when sodium intake is very low (<3 gr/d) [27,29].

In CKD, hypertension is a common finding and an important CV risk factor [2]. Its
prevalence skyrockets to 80–100% in CKD stages 4 and 5 [30]. On top of that, resistant
hypertension is another frequent hypertension phenotype in CKD, with its prevalence being
twofold higher compared to patients without CKD [31]. According to the World Health
Organization (WHO) and most international guidelines and food authorities, lowering
sodium intake to <2 gr/d (87 mmol) is one of the most cost-effective strategy for enhancing
overall health outcomes (Table 2) [3,14,32,33]. This also applies—even more—to patients
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with renal disease, since CKD may reduce the ability to excrete the excess sodium. Indeed,
CKD patients present a salt-sensitive BP phenotype often associated with a nondipping
BP pattern that increases CV risk and accelerated disease progression [34–36]. In addition,
sodium restriction has been reported to decrease extracellular fluid volume and improve
the effectiveness of renin–angiotensin–aldosterone system (RAAS) inhibition, with some
reporting a reduction in antihypertensive doses and decreasing proteinuria, thus slowing
CKD progression [37–39]. Hence, complex pharmacological treatments alongside lifestyle
changes are almost indispensable to achieve BP goals in this population, with sodium
intake being a key recommendation for self-care management, among others. However,
limited data are available on the “best” target for dietary sodium, and there is no established
definitive target level according to eGFR and proteinuria/albuminuria levels. Although
prospective randomized interventional trials assessing whether a reduction of sodium
intake can slow the progression of kidney disease are lacking, with current evidence
derived from observational studies, no evidence has indicated that reducing salt intake
presents any significant health risk for CKD patients [40]. Only one exception has been a
study in patients with type 1 diabetes and prevalent CKD, in whom a low sodium intake
was associated with a higher risk of CKD [41].

Table 2. Dietary recommendations for daily intake in the general population, according to food
authorities [32,42–47].

Food
Authority

Sodium/Na
(Salt/NaCl) Potassium Calcium Magnesium Protein Zinc Phosphorus

FAO/
WHO

<2000 mg Na
(5 g) 3510 mg 1000 mg M: 260 mg

W: 220 mg 0.75 g/kg M: 14 mg
W: 10 mg 700 mg

EFSA <5 g salt 3500 mg 1000 mg M: 375 mg
W: 310 mg 0.83 g/kg M: 11 mg

W: 8 mg 700 mg

FDA 2300 mg Na 4700 mg 1300 mg 420 mg 50 g 11 mg 1250 mg

NHS 2400 mg Na
(6 g) 3500 mg 700 mg M: 300 mg

W: 270 mg - M: 9.5 mg
W: 7 mg 550 mg

FSSAI 1900–2100 mg
Na

M: 3750 mg
W: 3225 mg 600 mg M: 340 mg

W: 310 mg
M: 60g
W: 55g

M: 12 mg
W: 10 mg 600 mg

Health Canada <2300 mg Na M: 3400 mg
W: 2800 mg 1000 mg M: 400 mg

W: 320 mg
M: 56g
W: 46g

M: 11 mg
W: 8 mg 700 mg

Food
Standards
Australia and
New Zealand

<2000 mg Na M: 3800 mg
W: 2800 mg 1000 mg M: 420 mg

W: 320 mg
M: 0.84 g/kg (64 g)
W: 0.75 g/kg (46 g)

M: 14 mg
W:8 mg 1000 mg

FAO/WHO, Food and Agriculture Organization (FAO) and World Health Organization (WHO); EFSA, European
Food Safety Authority; FDA, U.S. Food and Drug Administration; NHS, National Health Service; FSSAI, Food
Safety and Standards Authority of India; M, Men; W, Women.

In the early 2010s, a randomized trial on sodium restriction in 20 hypertensives with
CKD highlighted the potential significant benefits in CKD management, as a reduction
of 10/4 mmHg for systolic/diastolic BP was reported [48]. Similar BP reductions of
8/2 mmHg for systolic/diastolic BP were noticed in patients of Bangladeshi origin with
CKD and BP > 130/80 mmHg who were randomized to receive a tailored low-salt diet
(urinary sodium excretion fell from 260 mmol/d to 103 mmol/d at 6 months) [49]. In a
6-week randomized crossover trial in stable kidney transplant recipients on RAAS blockade,
a reduction of 2 gr of sodium per day effectively reduced BP but only had a modest effect
on albuminuria without affecting eGFR or causing orthostatic hypotension [50].

Adherence to a low-sodium diet seems already very challenging in hypertensive
populations and even utopic in CKD patients where there are comorbidities, multiple
medications, challenges in meal preparation, altered taste perception (due to uremia or
medications), and socioeconomic barriers (as lower-sodium food options can be more
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expensive or less accessible) [5,7]. The effectiveness of a self-managed sodium restriction
program in CKD patients, incorporating education, reminders about food labeling and
salt content, motivational interviewing, coaching, increased awareness of the impact of
sodium on BP and kidney function, and self-monitoring has also been assessed. While the
interventions led to short-term reductions in sodium excretion, BP, hydration status, and
proteinuria, their effects diminished over time [51–53].

Although practical recommendations for the general population, such as the use of
salt substitutes (which often contain KCL), have been shown to reduce BP and lower CV
risk [54–56], their use in advanced CKD or patients using a potassium-sparing diuretic
raises concerns about elevated potassium levels. However, in the SSaSS study including
older adults with high BP or a history of stroke, the intervention was lifesaving even in the
small subgroup of CKD patients, with three averted deaths from reduction in systolic BP
for each death related to hyperkalemia [56].

Overall, long-term adherence to sodium and general lifestyle interventions require
strong motivation, support, and behavioral changes, which can be difficult to sustain
without regular counseling or reinforcement.

4. Potassium Intake
The link between potassium and BP has been recognized since the 1950s, with numer-

ous animal experiments and later human studies highlighting its beneficial role in reducing
BP [57–61]. In recent years, several randomized control trials (RCTs) and meta-analyses
have provided strong evidence that increasing potassium intake, whether through diet
or supplements, effectively lowers BP [62–65]. Filippini et al. found that lower sodium
and higher potassium intake may contribute to BP reduction and a decreased risk of CV
disease, while also showing a U-shaped relationship in which both low and high potas-
sium levels can negatively affect BP control [63]. This became more apparent in a study
investigating the association between potassium intake and stroke risk, which found that
the risk was lower with an intake up to 3500 mg/day but increased at higher levels [66].
Interestingly, the exact dose of potassium supplementation required to achieve this effect
remains undetermined [62].

The favorable effects of potassium have been recognized by the international author-
ities, and the current global recommendations for daily potassium intake have been set
to at least 3500 mg/d to reduce BP and the risk of CVD (Table 2). Surprisingly, the actual
consumption in the developed world falls way below the recommendations, with signif-
icant variations among different parts of the world [67,68]. The famous Mediterranean
diet may contain up to 6 g/d of potassium, whereas the DASH diet may contribute up to
4.7 g/d [69].

Recommending a high potassium intake or supplements in hypertensive CKD patients
is a delicate matter due to the risk of hyperkaliemia, especially in a population largely
treated with RAAS inhibitors and/or affected by concomitant diseases such as heart failure
and diabetes. Most guidelines recommend limiting potassium intake for CKD patients,
although the target is not consistent, and a lower limit for potassium intake ranges from 2
to 4 g/d [70,71]. However, a low-potassium diet may not be suitable for all CKD patients.
Hannah et al. concluded that the DASH diet appears to be safe in patients with CKD
stage 3, even when prescribed RAAS inhibitors, but careful monitoring of serum potassium
may be necessary [72]. Nevertheless, studies have underlined that dietary potassium intake
is not directly associated with serum potassium levels or subsequent hyperkalemia [73,74].
Bernier et al. found that, in 8,043 adults undergoing hemodialysis, dietary potassium
intake was not associated with serum levels of potassium, prevalence of hyperkalemia, or
all-cause mortality [75].
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In addition, a potassium-rich diet typically contains plant-based foods (fruits and
vegetables), meat, and fish, which also provide high amounts of fiber and alkali—both
beneficial for CKD patients, as constipation and metabolic acidemia often contribute to
hyperkalemia [76]. Given that the vast majority of people, including those with CKD,
consume less than the recommended daily potassium intake, both potassium supplements
and increased dietary intake are probably unlikely to result in excessive levels of potassium
intake, at least in non-advanced CKD. Moreover, with the widespread availability of new
potassium binders, increasing dietary potassium intake to obtain its undeniable benefits
for BP control and CVD prevention now seems more feasible [77].

So far, evidence for potassium supplementation for CKD patients is scarce, and
prospective RCTs testing the administration of potassium supplements versus placebo in
this populations are lacking [40]. One small RCT compared the effect of diets containing
100 and 40 mmol potassium/day on BP in 29 adults with CKD stage 3 and concluded that
a higher dietary potassium intake did not lower 24 h SBP, while office SBP reduction was
of borderline statistical significance [78]. Another study examined the effect of a potassium
supplement (KCl 40 mmol/day for 2 weeks) in 191 patients with CKD and found no
significant changes in ambulatory or office BP [79].

As already mentioned, there is general guidance towards replacing salt with potas-
sium, which, for example, means that, if 20% of salt is replaced by KCL, this is translated
into addition of 0.45 g/d to usual intake, so it is not negligible, especially in patients with
advanced CKD [80]. Salt substitutes, mainly KCL, have been associated with hyperkalemia
in studies that excluded people with CKD [81], and KDIGO suggests that both the DASH
diet and potassium salt substitutes may not be appropriate for advanced CKD [22]. How-
ever, a modeling study by Marklund et al. showed that nationwide implementation of
potassium-enriched salt substitution in China increased lives saved, benefiting both the
general and CKD populations, despite the risk of hyperkalemia [82].

In CKD patients, a continuous U-shaped relationship between serum potassium
and all-cause mortality has been demonstrated [83]. Interestingly, patients with more
advanced CKD stages develop protective mechanisms that enhance their tolerance to
hyperkalemia [84]. The impact of dietary potassium intake on CKD prognosis remains
controversial. Observational studies suggest that a high-potassium diet is associated
with better renal and CV outcomes [85,86], whereas reduced dietary potassium has been
associated with worse kidney outcomes in CKD patients [87]. Conversely, higher urinary
potassium excretion has been associated with poorer renal outcomes in CKD patients [88].
Another noteworthy aspect is the Na/K ratio determined from frequent measurements of
spot urine samples, which can provide a more informative measure of the CV risk [89]. Koo
et al. in the KNOW study found that higher urinary NA/K was associated with greater risk
for CKD progression [90]. Hence, Clase et al. concluded that dietary potassium restriction
is not recommended as a general strategy in CKD patients [91].

5. Other Dietary Interventions Related to Hypertension
Calcium is another important cation, especially for patients with CKD, as many of

them struggle with calcium homeostasis derangements and are frequently prescribed
medications that affect its levels. The impact of dietary calcium or supplementation on BP
controls remains uncertain. Hsia et al. found no effect on BP or CVD risk with increased
calcium intake [92]. However, a recent meta-analysis concluded that higher calcium intake
slightly reduces both SBP and DBP in normotensive individuals, particularly younger
ones, suggesting a potential role in hypertension prevention [93]. Another meta-analysis
reported that both calcium and magnesium were linked to significant reductions in SBP [94].
Additionally, magnesium supplementation, particularly at doses of ≥400 mg/day for
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≥12 weeks, resulted in an overall decrease of SBP and DBP [95]. Patients with CKD often
need to take both calcium and magnesium supplements, and, so far, there is no documented
risk of exacerbating BP control attributed to them.

Although phosphorus intake is primarily discussed in the context of mineral bone
disorder (CKD-MBD) and CV risk in CKD, its direct relationship with BP remains com-
plex and inconsistent across studies. A recent systematic review of randomized trials and
prospective cohort studies found no consistent association between total dietary phospho-
rus intake and BP [96]. Similarly, a secondary analysis of the PREMIER trial—a behavioral
intervention study—showed that total phosphorus intake was not significantly associated
with changes in BP over six months [97]. However, further subgroup analysis highlighted
that the source of phosphorus may significantly affect outcomes: added (inorganic) phos-
phorus, commonly found in processed foods, was associated with statistically significant
increases in both systolic and diastolic BP, whereas phosphorus from plant and animal
sources did not show this association. Additionally, increased urinary phosphorus excre-
tion was independently linked to a modest rise in diastolic BP, potentially reflecting either
higher intake or altered renal handling of phosphorus.

Experimental and interventional data support the hypothesis that inorganic phosphate
may contribute to elevated BP through mechanisms such as stimulation of sympathetic
nervous system activity, activation of the RAAS, and altered vascular function. In one
small controlled trial, healthy young adults who consumed a high-sodium phosphate
diet for several weeks experienced significant increases in systolic and diastolic BP, pulse
rate, and levels of PTH and FGF23 [98]. Animal studies further confirm that chronic
high phosphate intake may lead to sustained hypertension, sympathetic overactivity,
and vascular calcification [99–101]. Indeed, hyperphosphatemia contributes to vascular
calcification, which increases arterial stiffness and, in turn, promotes BP increase and
subsequent cardiac hypertrophy, leading potentially to a vicious cycle in CKD patients [102].
Nevertheless, hypertension may not be the primary mediator of phosphate-induced cardiac
injury in the setting of CKD, as neither low- nor high-phosphate diets appear to modify
elevated BP in CKD animal models. [103]

In light of all these variable findings, clinical guidelines from KDIGO and KDOQI
recommend avoiding excessive phosphorus intake—particularly from inorganic additives—in
patients with CKD [22,23]. While specific quantitative targets for phosphorus intake vary
depending on CKD stage and serum phosphate levels, a general dietary strategy involves
limiting processed foods and phosphate additives to help manage hyperphosphatemia and
reduce CV risk.

Given that dietary phosphorus is closely linked to protein intake—particularly from
animal-based sources—the impact of protein consumption on BP and CKD progression
also warrants attention. In the context of CKD, a high protein intake is associated with
metabolic acidosis—which has been linked to an increased risk of hypertension—and hy-
perphosphatemia, a known contributor to vascular calcification and CV morbidity [104–106].
Moreover, red and processed meats are typically high in sodium, which directly contributes
to increased BP and worsens hypertension, making their frequent consumption particularly
harmful in patients with CKD. On top of that, high protein intake can lead to glomerular
hyperfiltration, accelerating CKD progression and potentially intensifying hypertension.

Nevertheless, the evidence regarding protein consumption per se and its effect on BP
remains inconclusive [107]. Recent research from Carballo-Casla et al. showed that in indi-
viduals with (CKD stages 1–3) and without CKD, higher protein consumption is associated
with improved survival compared to lower protein consumption [108]. Moreover, plant-
based, unprocessed proteins have been shown to slow eGFR decline [22]. Current KDIGO
and KDOQI guidelines do not recommend excessive protein intake >1.2 g/kg/day, espe-
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cially from meat, in CKD patients due to its association with worse kidney outcomes [22,24].
Interestingly, KDOQI recommends a low-protein diet of 0.44–0.60 gr/kg/day or a very
low-protein diet of 0.28–0.43 gr/kg/d supplemented with keto acid or amino acid analogs
for metabolically stable adults with CKD stages 3–5, in order to reduce the risk of end-
stage kidney disease (ESKD) and mortality. However, a personalized approach may be
considered in CKD management, as a one-size-fits-all strategy may not suit older adults
with mild or slowly progressing CKD and different comorbidities (e.g., diabetes), and the
data supporting a low-protein diet were primarily gathered before the wide spread use of
renoprotective agents such as RAAS inhibitors and SGLT2 inhibitors.

Although the focus on diet has been more on individual components (i.e., restricting
sodium, phosphorus intake), specific dietary patterns, as underlined by several guidelines,
such as the DASH and Mediterranean diets, are particularly relevant in the management
of hypertension of CKD patients. The DASH diet, initially designed to lower BP in the
general population, emphasizes fruits, vegetables, whole grains, low-fat dairy, and reduced
sodium intake [15]. Similarly, the Mediterranean diet is rich in monounsaturated fats
(primarily from olive oil), legumes, whole grains, fruits, vegetables, and fish [10]. In a
recent systematic review, modified versions of the DASH and Mediterranean diets have
been associated with significant reductions in systolic and diastolic BP in CKD patients;
however, the follow-up period was very short [108]. In a recent study by Banerjee T
et al. including 1110 CKD patients with hypertension, a low accordance to a DASH diet
eating pattern was associated with a higher risk of progressing to ESKD, especially in
those who were also diabetics [109]. Potassium and magnesium were strong mediators,
dietary acid load and protein intake were partial mediators, and sodium (surprisingly),
fiber, calcium, and cholesterol were not mediators of this association. Indeed, these diets
may exert their benefits—beyond their favorable BP effect—through multiple mechanisms,
including improved endothelial function, reduced inflammation and oxidative stress,
decreased production of gut microbiota-derived metabolites linked to CKD and CV disease,
reduction in serum phosphate levels, alleviation of metabolic acidosis, and improved lipid
metabolism [110]. Although attention must be paid to potassium and phosphorus intake,
particularly in advanced CKD stages, these patterns offer a comprehensive and adaptable
framework for dietary management that goes beyond isolated nutrient restrictions.

Interestingly, there is emerging evidence that zinc deficiency is associated with hyper-
tension and worse kidney and CV outcomes [111]. Studies have shown that CKD patients
have lower zinc levels [112], while zinc supplementation may be have antihypertensive
and renoprotective effects [113]. However, no special recommendations exist concerning
the daily amount of zinc in people with hypertension or with CKD.

For all the dietary components mentioned above, there are no clear guideline recom-
mendations due to gaps in the evidence, and recommendations from food authorities may
vary significantly (Table 2).

Finally, there are studies reporting that moderate alcohol consumption is not harmful
for kidney survival and may even be protective against ESRD in Chinese men [114,115].
However, heavy alcohol consumption is associated with worse kidney survival [116].
Roerecke et al. found that reducing alcohol intake lowers BP in a dose-dependent manner,
and ESH 2023 recommends reduced alcohol consumption, close to abstinence [3,117]. No
specific guidance is issued for CKD patients, due to lack of trials in this population.

6. Discussion
The relationship between CKD and hypertension is complex; high BP can accelerate

kidney damage, whereas impaired kidney function may worsen BP regulation. Several
factors such as sodium, potassium, and dietary protein have a role in the pathogenesis of
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hypertension [118,119]. Therefore, adoption of dietary changes is an effective strategy for
controlling hypertension and preserving kidney function in CKD patients. Key dietary
strategies include reducing sodium intake, optimizing potassium intake, and maintaining
a healthy, balanced diet (Figure 1). Additionally, focusing on healthy fats, managing
fluid intake, and limiting alcohol consumption are also important. Regular monitoring
by a healthcare provider or dietitian is essential to ensure a proper balance of nutrients,
especially in more advanced stages of CKD.

 

Figure 1. Summary of the most important dietary interventions in hypertensive patients with chronic
kidney disease. BP, blood pressure; CV, cardiovascular; CKD, chronic kidney disease; RAS, renin–
angiotensin system; DASH, dietary approaches to stop hypertension; RCT, randomized control trial.

Despite the established role of dietary interventions in managing hypertension among
CKD patients, current recommendations vary across international and regional guidelines.
In this review, we examined and compared dietary guidance from several major bodies
such as KDIGO, the AHA, the ADA, and the ESH, among others. Importantly, we also
included recommendations from overseas and non-Western guidelines to capture a broader,
more globally representative view of dietary recommendations across diverse healthcare
settings. By doing so, we underscored both shared principles—such as the consistent
emphasis on sodium reduction—and notable discrepancies, particularly in potassium
recommendations, which are often stage-specific and dependent on individual risk factors
such as hyperkalemia or, in some cases, not explicitly addressed at all.

Beyond regional differences, it is also important to acknowledge how guidance has
evolved over time, reflecting new evidence and changing clinical priorities. Substances
once considered uniformly harmful are now being re-evaluated in the context of individual
patient profiles and CKD stages. For example, potassium—traditionally restricted in
advanced CKD due to the risk of hyperkalemia—is now being cautiously reconsidered,
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particularly in early-stage CKD or in patients with preserved urinary excretion, where
increased intake may offer cardiovascular benefits. Similarly, although protein intake per se
exhibits a modest effect on BP, a high-protein diet can adversely affect kidney function by
inducing glomerular hyperfiltration and metabolic acidosis, thereby contributing indirectly
to long-term BP elevation [120–122]. Indeed, the role of dietary protein is no longer
viewed in binary terms of restriction vs. excess; instead, recent guidelines emphasize
tailored intake based on disease progression, nutritional status, and metabolic needs. These
shifts underscore the importance of individualized care plans that incorporate the latest
clinical evidence.

Despite the dynamic nature of dietary management in CKD, sodium intake remains
a central focus due to its strong association with BP regulation in CKD. Recognizing
sodium as a key factor in the onset and management of hypertension has led to multiple
efforts targeting a reduction of daily sodium intake, but these have yielded disappointing
results. Recent evidence suggests that, rather than solely focusing on restraining sodium
consumption, targeting the increase in potassium consumption may be a more successful
strategy against the hypertension epidemic. Substituting NaCl with KCl seems to be a
relatively safe and feasible approach for both the general population and patients with
non-advanced CKD. Hence, shifting towards and promoting the adoption of a more plant-
based diet rich in potassium, lower in meat, and containing fewer preservatives—rather
than focusing solely on sodium restriction, is a potential valuable intervention worthy on
time and resource investment, as it promotes overall health. Finally, as with all treatments,
compliance is a major issue. Most people can follow dietary modifications, but the situation
worsens when guidelines are unclear or the goals are unrealistic, leading to adherence being
sustained for only a limited period. Healthcare professionals play a key role in providing
ongoing guidance, encouragement, and tailored intervention to ensure long-term success,
as adding more and more pharmacological treatments without first achieving the goals
of lifestyle interventions is not only insufficient but harmful too. Also, the valuable role
of renal dietitians has been recently highlighted by the 2024 Kidney Disease: Improving
Global Outcome (KDIGO) Guidelines [22].

In conclusion, although international guidelines and food authorities do not have
major differences in aspects such as salt restriction, other areas that may be improved
are the recommendations concerning potassium intake, the role of non-pharmacological
intervention, and the support provided through advice and education from a renal dietitian.
If all these become clearer, then both medical professionals and patients will become less
confused and more convinced about which strategy to follow. Towards this direction, new
randomized prospective studies that will cover this gap and provide concrete evidence
regarding the interventions that should be followed, especially in patients with CKD,
are needed.
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