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The global prevalence of chronic kidney disease (CKD) is increasing with the ag-
ing of populations worldwide. As kidney function declines, the accumulation of 
metabolic waste products and excessive electrolytes can significantly impair the 
health of patients with CKD. As nutritional management of patients with CKD is 
thought to control uremic symptoms and provide beneficial effects on the pro-
gression of kidney dysfunction, the diet of patients with CKD should be an im-
portant consideration in their care. Many guidelines recommend limiting pro-
tein intake in these patients, as high-protein diets aggravate kidney dysfunction. 
Excess sodium may be associated with CKD progression and all-cause mortality 
and, therefore, limiting salt intake is generally recommended. Low potassium 
is associated with muscle weakness and hypertension, whereas high potassium 
is associated with cardiac arrhythmia. Therefore, recent guidelines recommend 
adjusting dietary potassium intake on an individual basis to maintain serum 
potassium levels within the normal range. Appropriate dietary calcium intake is 
recommended to maintain calcium balance in patients with CKD G3, G4. Giv-
en the many dietary considerations for patients with CKD, effective nutritional 
management is challenging. Individualized strategies are needed to ensure the 
best outcome for patients with CKD.

Keywords: Diet, protein-restricted; Nutrients; Progression of  chronic kidney disease; 
Individualization

Nutritional management in patients with chronic 
kidney disease
Sun Moon Kim1 and Ji Yong Jung2,3

INTRODUCTION

Chronic kidney disease (CKD) occurs due to structur-
al or functional kidney impairment for more than 3 
months, and is divided into five stages according to the 
decline in glomerular filtration rate (GFR) from ear-
ly CKD to kidney failure (KF). In Korea, the prevalence 
rates of CKD and KF have been increasing in recent de-
cades with the increase in the older population and the 
prevalence of diabetes [1,2]. Chronic inflammation in pa-

tients with CKD can induce protein catabolism through 
increased insulin resistance, and protein catabolism 
can significantly impair an individual’s nutritional sta-
tus [3,4]. Patients with CKD may experience hyperkale-
mia, hyperphosphatemia, anorexia, as well as muscle 
and fat wasting. Protein-energy wasting (PEW) was first 
described in 2007 by the International Society of Renal 
Nutrition and Metabolism as a state of nutritional and 
metabolic derangements characterized by the loss of 
systemic body protein and energy stores in patients with 
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non-dialysis CKD and KF [5]. The prevalence of PEW in 
patients with early to moderate CKD was reported to be 
20% to 25%, increasing as kidney dysfunction progress-
es up to 75% in KF [6]. Malnutrition, decreased physical 
activity, uremia-induced hypercatabolism, acidosis, and 
persistent inflammation can all contribute to PEW [7,8], 
which is associated with increased risks of hospitaliza-
tion and mortality [9]. Dietary supplementation with 
adequate protein and energy may reduce PEW. While 
nutritional therapy for progressive kidney dysfunction 
remains controversial, previous studies have shown that 
it can help control uremia, electrolyte and acid-base im-
balances, water and salt retention, and mineral and bone 
disorders (MBD) [3]. Dietary modifications can reduce 
the accumulation of waste products, which may relieve 
uremic symptoms and delay the initiation of mainte-
nance dialysis treatment in patients with non-dialysis 
CKD. Therefore, nutritional management should be 
considered during all stages of CKD, and all physicians 
caring for patients with CKD should be aware of the di-
etary and nutritional requirements of these patients [10]. 
This review is focused on several aspects of nutritional 
management in patients with CKD.

PROTEIN

Protein intake is one of the most widely discussed issues 
in the nutritional management of CKD. A high-protein 
diet, defined as intake of > 1.2 g protein per kilogram 
of body weight per day (g/kg/day), has been shown to 
cause significant deterioration in kidney function [11]. 
High protein intake increases kidney blood flow and 
elevates intraglomerular pressure, which leads to high-
er GFR and more efficient excretion of protein-derived 
nitrogen products. The hyperfiltration induced by high 
protein intake has been described in several experi-
mental models and clinical studies [12-16]. High-pro-
tein diet-induced glomerular hyperfiltration may have 
deleterious consequences on the kidney and other or-
gans in the long term [11]. Several studies have shown 
that long-term exposure to a high-protein diet may 
cause kidney damage and progressive kidney dysfunc-
tion [17,18]. The Nurses’ Health Study evaluated the ef-
fects of protein intake on estimated GFR based on se-
rum creatinine (eGFRcr) decline in 1,624 women over 11 

years [17]. The results showed that high protein intake 
was associated with an eGFRcr decline among individ-
uals with decreased kidney function (defined as eGFRcr 
of 55 to 80 mL/min/1.73 m2) but not in those with normal 
kidney function. Recently, Jhee et al. [18] reported that 
a high-protein diet induced glomerular hyperfiltration 
and a rapid decline of kidney function in the general 
population. A high-protein diet increased the risk of 
kidney hyperfiltration and a rapid decline of kidney 
function in the general population. While the effects of 
a high-protein diet in individuals with normal kidney 
function are controversial, high protein intake should 
be avoided in patients with CKD or risk of CKD [16,17].

Dietary protein intake has increased to above the 
recommended level in the general population in Ko-
rea over the past 20 years [19,20]. According to the Ko-
rea National Health and Nutrition Examination Survey 
(KNHANES) data in 2017 [19], the mean dietary protein 
intake was 153% of the recommended intake in men and 
128% in women among the general population in Korea. 
The major food sources of protein at that time were ce-
reals (12.7% of total dietary protein intake), pork (11.3%), 
and chicken (8.3%) [19]. A multicenter, observational, 
prospective study demonstrated that the mean dietary 
protein intake was 1.1 g/kg/day in Korean patients with 
non-dialysis CKD, and dietary protein intake decreased 
with decreasing eGFRcr [21]. Another study showed that 
the mean protein intake was 0.73 g/kg/day in older Ko-
reans, and protein intake was not associated with CKD 
[22]. In the USA, the average dietary protein intake tends 
to decrease as CKD progresses [23], and the dietary pro-
tein intake in CKD was above the target level for patients 
with CKD and marginally below the recommended level 
in the general population [23].

A low-protein diet may preserve kidney function by 
decreasing kidney capillary hypertension and glomer-
ular hyperfiltration. While experimental evidence sug-
gests that protein restriction can ameliorate glomerular 
sclerosis, reduce proteinuria, and preserve GFR [24,25], 
not all clinical studies have shown that low-protein di-
ets provide beneficial effects in patients with CKD. The 
Modification of Diet in Renal Disease (MDRD) study, 
the largest controlled trial of dietary protein manage-
ment in patients with CKD, failed to show a beneficial 
effect of a low-protein diet. These findings should be 
interpreted with caution, as the MDRD study had sev-
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eral limitations, including a short follow-up duration 
and moderately low rate of diet adherence [26]. None-
theless, most controlled trials and meta-analyses sup-
port the beneficial effects of dietary protein restriction 
[27-31]. A low-protein diet attenuated kidney function 
decline and delayed the initiation of dialysis in patients 
with advanced CKD [29,30]. Moreover, dietary protein 
restriction may improve metabolic dysfunction in CKD. 
A low-protein diet may improve metabolic acidosis in 
patients with CKD. Acid is produced by metabolism of 
proteins. As kidney function declines, there is a tenden-
cy toward impairment of acid secretion, which results in 
chronic metabolic acidosis [11]. Metabolic acidosis im-
pairs protein metabolism, increases muscle catabolism, 
and aggravates uremic symptoms [32]. A study of sup-
plemented very low-protein diet demonstrated that di-
etary protein restriction improved metabolic acidosis in 
patients with advanced CKD [30]. Dietary modification 
is essential in the management of hyperphosphatemia 
in patients with CKD, because dietary protein, especial-
ly animal protein, is a major source of phosphorus [11]. 
Dietary protein restriction may be beneficial for control 
of hyperphosphatemia, which results in better control 
of CKD-MBD.

A major component of CKD management is inhibition 
of the renin–angiotensin–aldosterone system (RAAS), 
which reduces glomerular hyperfiltration and slows the 
progression of CKD. The combination of RAAS inhibi-
tion and dietary protein restriction has been considered 
to have additive protective effects on kidney disease pro-
gression. The additive action of RAAS inhibition and 
dietary protein restriction can be explained by similar 
effects in kidney vessels, with a decrease in glomerular 
pressure and a reduction in kidney fibrosis through in-
hibition of the transforming growth factor-β pathway 
[24]. In addition, a low-protein diet could directly inhibit 
kidney RAAS activation independently of kidney hemo-
dynamics [33]. Many studies on the effects of low-pro-
tein diets were conducted before widespread use of 
RAAS inhibition; thus, there is limited evidence regard-
ing the effects of low-protein diet in combination with 
RAAS inhibition. Two studies showed that a low-protein 
diet combined with an angiotensin-converting enzyme 
(ACE) inhibitor resulted in a further reduction in pro-
teinuria [34,35]. Compared to the group treated with ACE 
inhibitor alone, protein restriction further reduced pro-

teinuria by 33%. Although, the evidence is insufficient to 
support the combination of RAAS inhibitors and dietary 
protein restriction, a low-protein diet is generally rec-
ommended in patients with CKD receiving RAAS inhib-
itors [24].

The major concerns associated with low-protein diets 
in clinical practice are the risk of PEW and adherence 
to dietary restrictions [3,11]. Several studies evaluating 
low-protein diets in patients with CKD have shown ac-
ceptable safety with no serious complications, and low 
rates of PEW and malnutrition. A clinical trial evaluat-
ing low-protein diets over 30 months in patients with 
CKD G4, G5 found that most patients showed acceptable 
adherence to the prescribed dietary protein restriction, 
and only 0.7% of participants developed malnutrition 
[36]. Another study reported that protein restriction in 
patients with CKD had no effect on body composition 
or skeletal muscle mass [37]. A diet consisting of 0.6 to 
0.8 g/kg/day protein with adequate energy intake (30 to 
35 kcal/kg/day) may satisfy dietary needs in patients with 
CKD, especially if half of the protein is from sources 
with “high biological value protein” containing the es-
sential amino acids in appropriate ratios and amounts, 
such as eggs, milk, meat, and fish [3]. While adherence 
to dietary protein restriction is difficult to predict, good 
patient–physician communication, education on sim-
plified dietary approaches, and periodic surveillance by 
a dietitian may improve adherence [11,38].

Although most international guidelines support a 
low-protein diet in patients with CKD, the protein re-
quirements vary [39,40]. Most guidelines recommend 
0.6 to 0.8 g/kg/day protein or very-low-protein diet with 
keto acid analogs for patients with moderate-to-ad-
vanced kidney disease (eGFRcr < 45 mL/min/1.73 m2) and 
those with substantial proteinuria (urinary protein ex-
cretion > 0.3 g/day) [3]. Higher protein intake (1.0 to 1.2 
g/kg/day) is recommended for patients with KF with 
replacement therapy, as additional protein is needed 
to prevent PEW [11]. Patients with nephrotic syndrome 
may benefit from a low-protein diet (0.8 g/kg/day plus 
1 g/day protein for each 1 g urinary protein excretion 
over 5 g/day), while ensuring adequate caloric intake 
[4]. Furthermore, the target of protein intake should be 
individualized according to each patient’s clinical con-
dition and disease severity. Modest protein restriction 
to 0.8 to 1.0 g/kg/day is recommended for patients with 
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nonproteinuric CKD G1, G2, older patients with CKD 
G3b, and patients with slowly progressing CKD [11]. Sev-
eral studies have suggested that the protein source may 
affect the progression of kidney disease [41,42]. Specifi-
cally, red meat intake is associated with increased risk 
of KF, whereas other protein sources, such as poultry, 
fish, eggs, or dairy products, showed no association with 
risk of KF [41]. In addition, dairy products were associ-
ated with lower risk of the incidence and progression 
of CKD [43,44]. However, there is insufficient evidence 
to recommend particular protein types for patients with 
CKD [40]. For adequate nutrition, we suggest that pa-
tients with CKD receive at least half of their protein in-
take from sources with “high biological value.”

SODIUM

High sodium intake has deleterious effects on blood 
pressure, cardiovascular health, kidney function, and 
CKD progression [45]. In patients with CKD, dietary so-
dium restriction is strongly recommended to control 
fluid retention, lower blood pressure, and reduce cardio-
vascular risk [46]. A randomized controlled trial showed 
that sodium restriction resulted in reduction of blood 
pressure, extracellular fluid volume, and proteinuria in 
patients with moderate-to-severe CKD [47]. In addition, 
sodium restriction enhanced the beneficial effects of a 
low-protein diet and RAAS inhibition by decreasing in-
traglomerular pressure, suggesting that sodium restric-
tion may decrease proteinuria and slow the progression 
of CKD [3]. However, there is inconclusive evidence re-
garding whether dietary sodium restriction can slow the 
progression of kidney disease or delay the requirement 
for kidney replacement therapy. A longitudinal study 
showed that dietary sodium intake was not associated 
with progression of kidney disease [48], whereas another 
study found that sodium excretion was associated with 
CKD progression and all-cause mortality among 3,939 
patients with CKD [49]. The highest quartile of urinary 
sodium excretion (≥ 4.5 g/day) was associated with a 54% 
increased risk of CKD progression and a 45% increased 
risk of mortality compared with the lowest quartile (< 2.7 
g/day) [49]. 

Almost all guidelines recommend lowering sodium 
intake to 2 to 2.3 g/day in adults [39,40]. Given the risk 

of hyponatremia and adverse outcomes, dietary sodi-
um intake < 1.5 g/day is not recommended for patients 
with advanced CKD as well as patients on dialysis [50]. 
In Korea, the Dietary Reference Intakes for Koreans 
recommends < 2 g/day sodium, corresponding to ap-
proximately 5 g/day salt [20]. In recent years, the dietary 
sodium intake has decreased among Koreans; however, 
sodium intake still remains above the recommended 
level. Among the general population in Korea, the mean 
sodium intake decreased from 4,586 mg/day in 1,998 to 
3,478 mg/day in 2007 [19,20]. According to the KNHANES 
data for 2017 [19], the mean dietary sodium intake was 
212% of the recommended intake in men and 149% in 
women. The survey found that the major food sources 
of sodium were seasonings and vegetables, such as kim-
chi. Patients with CKD should be encouraged to avoid 
processed foods and to prepare their own meals with-
out salty seasoning. Although urinary sodium excretion 
from 24-hour urine collection is the gold standard for 
measuring salt intake, 24-hour urine collection is incon-
venient. Urinary sodium excretion rate from spot urine 
or the sodium frequency food questionnaire could be 
used to evaluate and monitor dietary salt intake. Howev-
er, urinary sodium excretion was not useful in monitor-
ing the effects of low-sodium diet in patients with CKD 
[51]. Therefore, it is necessary to evaluate the dietary salt 
intake and educate patients based on the situation of 
each patient.

POTASSIUM

As the main intracellular cation, potassium mediates 
intracellular electrophysiology and plays an important 
role in vascular and neuromuscular functions [4]. Serum 
potassium levels are finely regulated, as low potassium 
is associated with muscle weakness and hypertension, 
whereas high potassium can result in ventricular ar-
rhythmia and death [4,52]. Therefore, dietary potassium 
intake and serum potassium levels are of significant 
clinical interest. However, few studies have evaluated 
the effects of dietary modification on serum potassium 
levels in patients with CKD [3,53].

Several studies have measured urine potassium excre-
tion as a proxy for dietary potassium intake to assess its 
effect on clinical outcomes [49,54-56]. Nevertheless, lim-
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ited data are available supporting the idea that dietary 
potassium restriction improves the outcomes of patients 
with CKD [57-59], and most recommendations are based 
on opinions. The 2015 American Dietary Guidelines 
Advisory Committee report recommends a daily potas-
sium intake of 4,700 mg (121 mmol) for healthy adults 
[60]. The National Kidney Foundation Kidney Disease 
Outcomes Quality Initiative guidelines recommend a 
potassium intake of 2 to 4 g/day (51 to 102 mmol/day) 
for patients with CKD G3, G4, but no restrictions (> 4 g/
day or > 102 mmol/day) for those with earlier-stage CKD 
[61]. Among the general population in Korea [19], the 
mean dietary potassium intake was reported to be 88% 
of the recommended intake in men and 72% in women, 
with the major food sources of potassium being cere-
als, vegetables, and pork. In addition to kidney function 
and dietary intake, several other factors affect serum po-
tassium levels, including the use of RAAS blockers and 
beta-blockers, hydration status, acid-base status, glyce-
mic control, adrenal function, catabolic state, and gas-
trointestinal problems, such as diarrhea, constipation, 
and bleeding. As there has been limited research on the 
effects of these factors, an individualized approach for 
each patient is recommended.

Previous observational studies have shown that a 
plant-based diet is associated with a slower decline in 
the eGFRcr among patients with CKD [62,63]. Eating 
more plant-based foods, such as vegetables and grains, 
in place of animal-based foods, such as red meat, may 
help prevent and slow the progression of CKD, type 2 
diabetes, high blood pressure, and heart disease [62,63]. 
Eating less animal-based foods can lower the acid load 
and put less stress on the kidneys [62,63]. In addition, 
plant-based foods that are not highly processed contain 
phytates. Phytates can bind phosphate, and so we can 
expect much less phosphate to be absorbed through 
plant-based foods than highly processed foods. Howev-
er, a potassium-rich diet, such as a plant-based diet, may 
be of limited benefit in controlling serum potassium 
and phosphate levels in patients with kidney dysfunc-
tion. Therefore, individualized approaches with regard 
to dietary potassium intake in patients with CKD should 
target a normal- to high-potassium diet. In theory, po-
tassium binders may be used to provide a liberalized 
potassium diet diet that includes fruits and vegetables 
if there is concern regarding hyperkalemia in patients 

with CKD. However, there have been no investigations 
as to whether potassium intake should be modified 
when taking potassium binders. Most recent guidelines 
recommend adjusting dietary potassium intake on an 
individual basis to maintain normal serum potassium 
levels in patients with CKD [40].

PHOSPHORUS

Phosphorus is an essential nutrient for maintaining ho-
meostasis and is found in most natural and processed 
foods. Phosphorus intake is necessary for bone growth 
and mineralization, as well as for regulation of energy 
and acid–base homeostasis [4]. Patients with CKD typi-
cally maintain normal serum phosphorus levels during 
the early stages (eGFRcr > 45 mL/min/1.73 m2) by pro-
moting phosphorus excretion with increased fibroblast 
growth factor 23 (FGF-23) and parathyroid hormone 
(PTH) levels. However, as CKD progresses, elevated se-
rum phosphate levels or hyperphosphatemia may occur 
due to resistance to FGF-23 and PTH [64].

Elevated serum phosphorus levels have been asso-
ciated with increased cardiovascular risk in patients 
with CKD and in the general population [65,66]. A re-
cent study described the mechanism associated with 
increased cardiovascular risk in hyperphosphatemia, 
which can cause left ventricular hypertrophy and arte-
rial stiffness via induction of FGF-23 and vascular calci-
fication [67,68]. However, the dietary phosphate intake, 
measured by 24-hour urine phosphate excretion, had 
no effect on the development of KF or cardiovascular 
mortality when the serum phosphorus concentration 
remained within the normal range [69].

Traditional guidelines suggest maintaining a phos-
phorus intake of 800 to 1,000 mg/day in patients with 
CKD G3–5 and KF on dialysis to keep the serum phos-
phate level within the normal range [70-72]. Among the 
general population in Korea [19], the mean dietary phos-
phorus intake was reported to be 170% of the recom-
mended intake in men and 123% in women, with the ma-
jor food sources of phosphorus being cereal, pork, milk, 
and egg. It is not clear how to limit dietary phosphorus 
in adult patients with CKD. In addition, the amount 
and bioavailability of phosphorus are influenced by the 
type of dietary protein, which is the primary source of 
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phosphorus. Guidelines that recommend limiting di-
etary phosphorus intake often mention concerns about 
the risk of limiting protein intake in patients with CKD, 
especially those on maintenance dialysis therapy [73]. 
Therefore, dietary consultations should include infor-
mation about protein sources that contain phosphorus 
and suggestions for cooking phosphate-rich foods that 
can achieve low phosphorus intake without compromis-
ing dietary quality [74]. In addition, patient education on 
hyperphosphatemia management, including adoption 
of a low-phosphate diet and on the appropriate use of 
phosphate binders, may improve phosphate control 
[75,76]. Nutritional management may incorporate addi-
tional plant-based sources of phosphorus, as the gastro-
intestinal absorption of plant-based phosphorus (20% 
to 50%) is lower than that from animal-based foods (40% 
to 60%) [77]. Moreover, phosphorus-containing food 
additives in processed and fast foods are of particular 
concern as they contain inorganic phosphorus, which 
shows nearly 100% intestinal absorption [74,77].

Recent guidelines emphasize individualized recom-
mendations following the evaluation of dietary phos-
phorus intake to maintain serum phosphorus within 
the normal range in patients with CKD [40]. Restricting 
the intake of animal-based dietary phosphates and re-
placement with plant-derived dietary phosphate may be 
considered to reduce the pill burden of phosphate bind-
ers in patients with advanced CKD.

CALCIUM AND VITAMIN D

Calcium is an electrolyte and multivalent cation that is 
essential for many bodily functions. It is necessary for 
the functioning of muscles as well as the circulatory and 
digestive system, and is essential for bone formation 
and blood cell synthesis [4]. Calcium balance is strictly 
regulated by calcium absorption in the intestine, reab-
sorption in the kidney, and exchange in the bones. Giv-
en the important role of the kidneys in calcium balance, 
the serum calcium level decreases as CKD progresses 
[78]. Calcium level reduction can cause secondary hy-
perparathyroidism, which leads to MBDs, whereas ex-
traosseous calcification resulting from excess calcium 
can lead to cardiovascular disease and increased mor-
tality [79]. Maintaining a balanced serum calcium level 

in patients with CKD requires consideration of several 
factors, including kidney function, mineral-controlling 
hormones, bone turnover, use of vitamin D analogs, and 
calcium intake from supplements. For patients requir-
ing maintenance dialysis, additional factors must be 
taken into consideration, including the mode of dialy-
sis as well as the calcium concentration in the dialysate. 
Therefore, ensuring adequate dietary calcium is chal-
lenging and depends on unique factors affecting each 
patient’s calcium balance.

In 2017, Kidney Disease: Improving Global Outcomes 
(KDIGO) updated its CKD-MBD clinical practice guide-
lines to suggest restricting the dose of calcium-contain-
ing phosphate binders regardless of serum calcium level 
[71]. This recommendation was based on evidence from 
three open-label randomized controlled trials show-
ing improved survival among dialysis patients treated 
with the phosphate-binding drug, sevelamer, versus 
calcium-containing binders [80-82]. However, other re-
searchers raised concerns regarding small sample size, 
inconsistent findings, and loss to follow-up resulting in 
risks of bias in this study. Spoendlin et al. [83] reported 
an observational study suggesting that there is no car-
diovascular or survival benefit of sevelamer compared to 
calcium acetate among incident dialysis patients 65 years 
or older. These conflicting results should be examined 
in future clinical trials and reflected in the guidelines.

The recommended daily intake of dietary calcium is 
800 to 1,000 mg/day to maintain appropriate calcium 
levels in patients with CKD G3, G4 who are not receiv-
ing active vitamin D analogs [84]. These recommenda-
tions are consistent with the current estimated average 
requirement (800 to 1,000 mg/day) and recommended 
dietary allowance (1,000 to 1,200 mg/day) for healthy in-
dividuals according to the National Academy of Medi-
cine in the USA [85]. Among the general population in 
Korea [19], the mean dietary calcium intake was reported 
to be 72% of the recommended intake in men and 63% 
in women, with the major food sources of calcium being 
milk, vegetables, and anchovies.

In addition to dietary intake, vitamin D is also affected 
by the degree of sunlight exposure and seasonal chang-
es, making it difficult to establish dietary standards [4]. 
The prevalence of vitamin D deficiency (20 to 30 ng/mL) 
and insufficiency (< 20 ng/mL), assessed by the serum 
concentration of calcidiol (25-hydroxyvitamin D [25(OH)
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D]), is higher in patients with advanced CKD compared 
with healthy individuals in Korea [86]. Recognizing the 
increased risk of vitamin D deficiency among patients 
with CKD, recent guidelines recommend supplemen-
tation for vitamin D deficiency in patients with CKD, 
but not CKD-MBD or other clinically relevant outcomes 
[40,71,72]. No guidelines specify a safe dose of vitamin D 
supplementation for preventing side effects in patients 
with CKD. Therefore, vitamin D supplement regimens 
should be individualized, and serum calcium, phospho-
rus and 25(OH)D levels should be measured periodi-
cally, especially in patients taking calcium-containing 
phosphate binders and/or active vitamin D analogs.

CONCLUSIONS

This review was based on the best information current-
ly available. When clinicians consider the needs of an 
individual patient, the resources available, and the lim-
itations inherent to the institution or type of care, vari-
ations in practice are inevitable. Based on the articles 
reviewed (Table 1) [17,18,26,30,48,49,56,69,73,84,87,88], in-
dividualized strategies are recommended according to 
each patient’s nutritional status, clinical comorbidities, 
and disease severity (Table 2). Individualized approach-
es with periodic counseling may help to attenuate the 
progression of CKD and decrease mortality. Moreover, 
detailed nutritional care also improves quality of life. 
Further research to evaluate the effects of nutritional in-

Table 2. Nutritional recommendations for patients with CKD

Dietary constituent Nutritional recommendations

Protein For patients with CKD G3b, G4, G5 or patients with proteinuria (urinary protein excretion > 0.3 g/day), 
a protein intake of 0.6–0.8 g/kg/day is recommended.

For patients on dialysis, 1.0–1.2 g/kg/day is recommended.
For patients with nephrotic syndrome, 0.8 g/kg/day + 1 g/day protein for each 1 g urinary protein ex-
cretion over 5 g/day is recommended.

For patients with nonproteinuric CKD G1, G2, older patients with CKD G3b, and patients with slowly 
progressing CKD, 0.8–1.0 g/kg/day is recommended.

Sodium Less than 2 g/day sodium (approximately 5 g salt) is recommended.

Potassium Individualized regimens to maintain serum potassium levels within the normal range is recom-
mended.

In patients with CKD who exhibit hyperkalemia, consider lowering dietary potassium intake to main-
tain serum potassium levels within the normal range.

Phosphorus In patients with CKD G3–5 and KF with replacement therapy, 0.8–1 g/day or individualized regimens 
are recommended to maintain serum phosphate within the normal range.

In patients with CKD who exhibit hyperphosphatemia, consider lowering dietary phosphorus intake 
to maintain serum phosphate levels within the normal range.

Increase vegetable-based phosphors intake and avoid processed foods as much as possible.

Calcium In patients with CKD G3, G4 not taking active vitamin D analogs, 800–1,000 mg/day of elemental cal-
cium may be prescribed to maintain normal calcium levels.

In patients with KF with replacement therapy, adjust calcium intake (i.e., dietary calcium, calcium 
supplements or calcium-based binders) depending on concurrent use of vitamin D analogs and calci-
mimetics in order to avoid hypercalcemia.

Vitamin D In patients with CKD who exhibit 25(OH)D deficiency, vitamin D supplementation in the form of 
cholecalciferol or ergocalciferol may be considered only for deficiency/insufficiency, but not for CKD-
MBD or other clinically relevant outcomes.

Vitamin D supplementation regimens should be determined based on individualized strategies, and 
serum calcium, phosphorus and 25(OH)D levels should be measured periodically, especially in pa-
tients taking calcium-containing phosphate binders and/or active vitamin D analogs.

Recommended dietary intake based on current guidelines and recommendations [3,4,39,40,71].
CKD, chronic kidney disease; KF, kidney failure; 25(OH)D, 25-hydroxyvitamin D; MBD, mineral and bone disorder.
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terventions on clinical outcomes in patients with CKD 
will yield concrete recommendations.
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