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ABSTRACT 

Chronic kidney disease (CKD) is a progressive condition with high morbidity and mortality, 

commonly associated with diabetes and hypertension. While nephrologists have traditionally 

avoided vegetable-based diets in CKD due to concerns over potassium content and nutritional 

adequacy, emerging evidence supports their safety and potential benefits when properly 

planned. This review examines the role of plant-based diets in CKD prevention and 

management. Well-designed vegetarian and vegan diets provide adequate protein intake, 

correct essential amino acid balance through cereal-legume combinations, and avoid 

malnutrition or protein-energy wasting in CKD stages 3–4 and in patients on 

hemodiafiltration. Plant-based diets exert pleiotropic effects relevant to CKD: they reduce 

dietary acid load and metabolic acidosis, lower intestinal absorption of phosphorus due to 

phytate-bound forms, modulate gut microbiota toward increased saccharolytic bacteria and 

short-chain fatty acid production, and decrease uremic toxin generation. Additional benefits 

include reduced blood pressure, lower inflammation and oxidative stress, improved lipid 

profiles, and slower decline in estimated glomerular filtration rate. Practical challenges such 

as hyperkalemia, hyperphosphatemia, and deficiencies in vitamin B12, iron, zinc, and long-

chain n-3 fatty acids can be mitigated through cooking techniques like boiling and blanching, 

dietary counseling, and targeted supplementation. The evidence indicates that plant-based 

diets are a viable and effective strategy for both preventing CKD progression and managing 

its complications. Concerns about hyperkalemia and malnutrition appear outdated, supporting 

the integration of plant-based nutrition into nephrology care with appropriate monitoring. 
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INTRODUCTION 

The kidneys are two bean-shaped organs, each about the size of a fist. They are located just 

below the rib cage, one on each side of the spine. Healthy kidneys filter about a half cup of 

blood every minute, removing wastes and extra water to make urine. Chronic kidney disease 

(CKD) is a progressive disease with no cure and high morbidity and mortality that occurs 

commonly in the general adult population, especially in people with diabetes and 

hypertension. Preservation of kidney function can improve outcomes and can be achieved 

through non-pharmacological strategies (eg, dietary and lifestyle adjustments) and chronic 

kidney disease-targeted and kidney disease-specific pharmacological interventions. A plant-

dominant, low-protein, and low-salt diet might help to mitigate glomerular hyperfiltration and 

preserve renal function for longer, possibly while also leading to favourable alterations in 

acid-base homoeostasis and in the gut microbiome. 

Nephrologists classically do not recommend vegetable-based diets since they have been 

considered nutritionally inadequate and dangerous for the management of patients with CKD, 

due to their high potassium (K) content (Joshi et al., 2021). But vegetable-based diets are 

sufficient for a balanced protein intake, and for several reasons have shown to reduce 

mortality in non-CKD patients (Tharrey et al., 2018). Although it is a common belief that 

plant-based diets are deficient in all the essential amino acids, it has been shown that it is not 

necessarily and studies has supported the idea that well-balanced and diverse vegetable-based 

diets can be nutritionally adequate and beneficial (Dybvik et al., 2023). Plant-based diets 

have been prescribed in chronic kidney disease without any adverse effects. Thus, it is 

unlikely that malnutrition or protein-energy wasting will occur with these diets in renal 

patients (Carrero et al., 2020). A study in CKD stage 3–4 patients in which a vegan diet, 

composed of a prespecified combination of cereals and legumes, to ensure the intake of all 

essential amino acids, demonstrated no signs of nutritional deficiency after an average 

follow-up of 13 months; and it was proposed that this diet is cheaper and more palatable 

alternative to conventional low-protein diets (Mocanu et al., 2021). 

CKD patients following plant-based diets do not need supplementation with keto-analogues 

or essential amino acids if they consume at least $0.6$ g/kg/day of protein, while unrestricted 

vegan diets can readily attain $0.7–0.9$ g/kg/day of protein, enough for CKD or non-CKD 

populations (Cases et al., 2019). Vegetarian patients on hemodiafiltration have also been able 

to attain even higher amounts of protein intake, estimated at $1.1$ to $1.25$ g/kg/day of 

protein, without any signs of malnutrition (Kandouz et al., 2016). Vegetable-based diets are 
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not only nutritionally adequate, but also have pleiotropic effects that may be beneficial for the 

treatment of CKD patients. 

 

 

Figure 1. Scheme of the beneficial effects of a plant-based diet, through its direct 

nutritional contribution or the changes it produces in the intestinal microbiota. 

Source: Carrero et al. (2020). 

 

VEGETABLE-BASED DIETS 

Vegetable-based diets show several beneficial effects on renal patients such as decreased 

blood pressure, prevent metabolic disease, delay CKD progression, decreased mortality etc. 

Vegetable-based diets can also favor some harmful events, such as hyperkalemia, Intestinal 

Motility, Inflammation and Oxidative Stress, Microbiota-Derived Uremic Toxins, 

Hyperphosphatemia, Metabolic Acidosis and Gut Microbiota (Chauveau et al., 2019). 

 

 

Figure 2. Flowchart of the clinical effects of the vegetable-based diet on the patient with 

chronic kidney disease (CKD). 

Source: Carrero et al. (2020). 

http://www.ijarp.com/
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MACRO- AND MICRONUTRIENT INTAKE IN PLANT-BASED DIETS 

There are some concerns about the nutritional adequacy of plant-based diets, particularly 

vegan diets which exclude all forms of animal foods in their entirety. While the absorption 

and availability of specific micronutrients (such as iron, vitamin A and zinc) may be lower in 

plant than animal foods, obtaining recommended levels of these micronutrients can still be 

achieved with an appropriately planned vegan diet that includes a variety of different plant 

foods. As for other micronutrients such as vitamin D and vitamin B12, which are mostly 

found in animal sources, vegans may consider the consumption of fortified foods and — in 

the specific case of vitamin D — adequate sun exposure. Accordingly, individuals who 

consume a vegan diet should remain aware of potential micronutrient insufficiencies 

(Chauveau et al., 2019). 

Vegan diets generally meet protein intake recommendations, though they are usually lower in 

this respect than less restrictive forms of plant-based diets. However, it should be noted that 

current research in this area is based on a small number of cohort studies. According to a 

systematic review, vegan diets are typically associated with relatively low intakes of vitamins 

B2, B12, D, iodine, zinc, calcium and selenium. Intake of vitamin B12 (important for several 

bodily functions including a healthy nervous system) was found to be significantly lower in 

vegans. Vegan diets are characterized by lower consumption of saturated fat and higher 

consumption of beneficial unsaturated fat. It also found that such diets are not associated with 

a risk of insufficient intake of vitamins A, B1, B6, B9 (folate), C, E, iron, phosphorus, 

magnesium or copper in adult populations (Chauveau et al., 2019). 

 

VEGETARIAN DIETS AND GUT MICROBIOTA 

A healthy gut microbiota is essential for the health and well-being of the host. In CKD, there 

is a dysbiotic gut microbiota characterized by a reduced diversity and an imbalance with a 

decrease in commensal bacteria and an increase in pathobionts and uremic toxins-producing 

bacteria (Cigarran-Guldris et al., 2017; Rysz et al., 2021). Thus, restoring a healthy gut 

microbiota in uremic patients is an area of increasing research in nephrology. Dietary habits 

are the key modifiers of gut microbiota, depending on the duration of the diet and its 

nutritional composition (Cosola et al., 2019). The metabolism of colonic bacteria is regulated 

by the availability of nutrients and, specifically, the fiber content and the rate of dietary fiber 

vs. nitrogen (Rossi et al., 2015). A fiber-rich diet, such as a vegetarian/vegan diet, reduces 

protein fermentation, increases the carbohydrate fermentation, and may improve the dysbiosis 

associated with CKD by promoting the expansion of saccharolytic bacteria (bifidobacteria 
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and lactobacilli) and the reduction in pathogenic bacteria species (El Amouri et al., 2021). A 

fiber-rich diet also increases the production of short-chain fatty acids (SCFA) ($<$6C), such 

as acetate, propionate, or butyrate by commensal bacteria that provide energy to the gut 

microbiota, allowing amino acids that reach the colon to be incorporated into the bacterial 

proteins and be excreted in feces, instead of being fermented to uremic toxins (Nogal et al., 

2021). Dietary fiber, by increasing intestinal motility, reduces the time for fermentation of 

amino acids, improves the composition of the dysbiotic microflora, and enhances the 

excretion of human and bacterial byproducts, thus reducing the formation and/or 

accumulation of uremic toxins (Khosroshahi et al., 2019). 

 

VEGETARIAN DIET AND METABOLIC ACIDOSIS 

Metabolic acidosis is a common complication of CKD resulting from the inability of the 

kidney to excrete the daily dietary acid load. Metabolic acidosis increases the risks of 

hypertension, heart failure, muscle wasting, bone loss, chronic inflammation, progression of 

renal failure, and death (Zhu et al., 2022; Fukasawa et al., 2022; Kraut and Madias, 2016). 

Western diets are largely acid-producing since they are deficient in fruits and vegetables and 

rich in animal proteins (Carnauba et al., 2017). Such diets can induce metabolic acidosis in 

individuals with reduced glomerular filtration rate (GFR), including otherwise healthy elderly 

persons, while proteins of animal origin (rich in sulfur-containing amino acids) increase the 

dietary acid load, worsening acidosis in CKD patients (Toba et al., 2019). Foods such as meat, 

eggs, cheese, and grains increase the net acid load, whereas fruits and vegetables reduce it. 

 

PHOSPHORUS AND A VEGETARIAN DIET 

Hyperphosphatemia is an independent risk factor for mortality in CKD patients. 

Hyperphosphatemia results from a positive phosphorus balance in renal patients, which 

results in a compensatory secondary hyperparathyroidism and an increase in fibroblast 

growth factor-23 levels (FGF-23) (Chauveau et al., 2019). Typical western diets, which are 

usually rich in proteins, mostly from animal sources, are rich in phosphate. In addition, a 

nonnegligible amount of phosphorus is also provided by hidden preservatives or additives 

added to processed and fast foods (de Fornasari et al., 2017). The bioavailability of 

phosphorus varies widely according to sources. The intestinal absorption rate of phosphorus 

from animal sources reaches $80\%$, whereas intestinal absorption from a vegetarian source, 

which is mostly in the form of phytate, does not exceed $30\%$ to $40\%$ (Calvo et al., 

2019). This is due to the fact that the accumulation of phosphorus in plants is in the form of 

http://www.ijarp.com/


                                                                                                International Journal Advanced Research Publication 

 

www.ijarp.com                                                                                                                                                                                                                       
       6 

 

phytates, which is necessary for their enzymatic hydrolysis by phytase; however, it is absent 

in mammals, which makes the released phosphorus available for absorption. 

 

EFFECTS OF A VEGETARIAN DIET ON INFLAMMATION AND OXIDATIVE 

STRESS 

Low-grade inflammation and oxidative stress are common findings in CKD, and have been 

associated with the progression of renal dysfunction, as well as other complications of CKD, 

such as atherosclerosis, cardiovascular risk, or protein-energy wasting (Miyamoto et al., 

2016). The type of diet is key to the modulation of inflammation. Diets rich in fruits and 

vegetables, vitamins, and antioxidants have been associated with lower levels of 

inflammatory markers (Shin et al., 2019). In contrast, a western diet (rich in animal proteins 

and fats) stimulates the overgrowth of proteolytic bacteria, which results in dysbiosis, the 

accumulation of proteolytic-derived uremic toxins, and may promote CKD progression. In 

experimental studies, a diet rich in undigestible fiber improves the markers of oxidative stress, 

and reduces inflammation and kidney damage in CKD rats (El Amouri et al., 2021) and 

similar results have been reported in CKD patients (Lu et al., 2017). Vegetarian diets have 

been associated with a reduction in inflammation (Haghighatdoost et al., 2017). 

 

PROGRESSION OF CHRONIC KIDNEY DISEASE 

The consumption of fruits and vegetables by reducing the dietary acid load and improving 

metabolic acidosis may slow the reduction of eGFR in patients with CKD. Diets rich in 

vegetables and an increase in total fiber intake are associated with reductions in the 

progression of CKD, attributed to several causes: reduced consumption of nutrients such as 

protein, sodium, or acids, increased potassium over sodium intake, decreased phosphorus 

load, and increased intake of fiber, antioxidants, vitamins, and chemicals such as 

sulforaphane that have been linked to improved outcomes in patients with CKD (Goraya et 

al.). 

http://www.ijarp.com/
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Figure 3. Scheme of the actions of the vegetable-based diet on the progression of kidney 

damage in patients with CKD. 

Source: Carrero et al. (2020). 

 

DIETARY SODIUM AND BLOOD PRESSURE 

A vegetable-based diet, reduced the systolic blood pressure in CKD patients, suggesting a 

possible advantage of this diet poorer in sodium over alkali administration as a strategy to 

reduce dietary acid levels for kidney protection. 

Fruits and vegetables are a main source of fiber, potassium, and nitrate. Studies have reported 

that dietary potassium by reducing blood pressure and dietary fiber through decreasing 

inflammatory markers and blood pressure may protect against CKD (Fu et al., 2022). 

Vegetables, especially leafy greens, are rich sources of nitrates, and the nephroprotective 

effect of these foods is related to their nitrate content (Hsu et al., 2019). Although the main 

source of nitric oxide (NO) is generated from L-arginine, recent research indicates that NO is 

also generated by the nitrate–nitrite–NO pathway from dietary nitrate or nitrate 

supplementation (Mirmiran et al., 2016). 

 

PRACTICAL COOKING COUNSELLING FOR VEGETABLES 

CKD patients have dietary restrictions in fruits and vegetables but, if cooked with the 

appropriate technique, its mineral content can be reduced. These restrictions are responsible 

for the noncompliance of the patients with the dietary recommendations since they are 

pushed to introduce completely new food habits (Ceccanti et al., 2022). Cooking techniques 

can promote the safe intake of legumes and vegetables, while avoiding hyperphosphatemia or 

hyperkalemia, but with these techniques also some healthy and essential nutrients can be lost, 
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such as Mg and Zn. Oral supplements can be required, when necessary, to avoid these 

deficiencies (Acal et al., 2019). Phosphorus, potassium, and sodium are the three most 

difficult minerals to control when kidney function is severely compromised. However, the 

amount in foods can be reduced by up to 80% owing to some cooking techniques, especially 

blanching and boiling. Using frozen or canned foods plus washing can also flush them out in 

the same proportion. Therefore, a healthy diet that ensures the intake of essential amino acids, 

mineral-rich fruits, vegetables, legumes, and dairy products, can be maintained keeping the 

intake of these three elements in a safe range with appropriate dietary counseling. Although 

there is no consensus on the maximum amount of K and P per serving of food in each stage 

of CKD, there are foods, such as raw legumes, whose content in these minerals is so high that 

they can only be consumed after following certain preparation recommendations (Cases et al., 

2019). 

 

POTENTIAL RISKS OF A VEGAN DIET IN CKD 

A strict vegetarian diet can be poor in long-chain n-3 fatty acids, zinc, iron, and vitamin B12. 

Although some studies indicate a higher risk of osteoporosis in vegetarians than in the 

general population, differences in bone mineral density between vegetarians and the general 

population are not clinically relevant (Chuang et al., 2020). However, osteoporosis and bone-

mineral disorders are common among CKD patients and the effects of a vegan diet on the risk 

of fractures is evaluated. Vitamin B12 is monitored and supplemented in the patients if 

needed. Although the iron content in vegetarian and nonvegetarian diets are similar, the 

bioavailability of iron from plants is lower (low heme iron content or scarcely bioavailable 

iron, e.g., chelated by phytates) (Khalid et al., 2022). This can be relevant in CKD patients 

who have increased hepcidin levels, impairing iron absorption. Similarly, a diet without an 

animal source of food can be poor in zinc, as this element is less abundant in plant-based food 

than in meats, and poorly absorbed because of the presence of fibers and phytate. A 

vegetarian diet can also be poor in vitamin D, which needs to be monitored and supplemented 

as needed (Gluba-Brzózka et al., 2017). A vegetarian diet should also be controlled to ensure 

an adequate consumption of all essential amino acids by a careful combination of legumes 

and cereals. 

 

CONCLUSION 

In conclusion, plant-based diets should be recommended for the prevention of CKD. 

Concerns of hyperkalemia related to plant-based diets may be outdated and unsupported by 
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the current body of literature. Healthcare providers in general medicine and nephrology can 

consider plant-based diets as an important tool for prevention and management of CKD. 
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