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Abstract: Early-stage chronic kidney disease (CKD) represents a critical opportunity for 

intervention aimed at delaying disease progression and reducing long-term complications. Although 

pharmacological treatment remains essential, increasing evidence indicates that dietary management plays 

a central role in modulating the pathophysiological mechanisms underlying renal decline. This study 

reviews and analyzes current evidence on the effects of targeted dietary interventions — including moderate 

protein restriction, sodium reduction, phosphorus control, and plant-forward dietary patterns — on renal 

outcomes in patients with CKD stages 1–3. The findings suggest that individualized nutritional strategies 

can slow the decline in glomerular filtration rate, reduce proteinuria, improve metabolic and inflammatory 

profiles, and enhance cardiovascular risk management. Integrating dietary therapy into early CKD care may 

therefore offer a safe, cost-effective, and sustainable approach to improving patient outcomes. 
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INTRODUCTION 

Chronic kidney disease (CKD) is a major public health problem worldwide, affecting an estimated 10–

13% of the adult population and contributing substantially to morbidity, mortality, and healthcare 

expenditures. The disease is characterized by a persistent reduction in glomerular filtration rate (GFR), 

structural kidney damage, or both, lasting for more than three months. Although CKD often remains clinically 

silent in its early stages, it is during this period that the underlying pathological processes—glomerular 

hyperfiltration, endothelial dysfunction, low-grade inflammation, oxidative stress, and metabolic imbalance—

begin to exert long-term deleterious effects on renal structure and function. Consequently, early-stage CKD 

represents a critical window for intervention aimed at delaying or preventing irreversible renal damage. 

Traditional management of CKD has primarily focused on pharmacological strategies, particularly 

blood pressure control and inhibition of the renin–angiotensin–aldosterone system. While these interventions 

are undeniably effective, they do not fully address the metabolic and nutritional factors that contribute to 

disease progression. Diet plays a central role in modulating renal workload, acid–base balance, electrolyte 

homeostasis, and the generation of uremic toxins. Therefore, dietary modification has emerged as a key non-

pharmacological approach with the potential to complement drug therapy and enhance long-term outcomes. 

METHODOLOGY AND LITERATURE REVIEW 

This study employed a structured narrative literature review methodology to analyze existing evidence 

on the role of dietary interventions in the management of early-stage chronic kidney disease (CKD). A 

narrative review approach was selected because it allows for an integrative and critical synthesis of 

heterogeneous research findings, including randomized controlled trials, observational studies, meta-analyses, 

and clinical guidelines. 

A comprehensive search was conducted across major scientific databases, including PubMed, Scopus, 

Web of Science, and Google Scholar. The search covered publications from 2000 to 2024 to capture both 

foundational and recent evidence. The following keywords and Medical Subject Headings (MeSH) were used 

in various combinations: “chronic kidney disease,” “early-stage CKD,” “dietary management,” “protein 

restriction,” “low-protein diet,” “sodium intake,” “phosphorus restriction,” “plant-based diet,” and “renal 

nutrition.” Boolean operators (AND, OR) were applied to refine the search and ensure relevance. 

Studies were included if they met the following criteria: 

• Investigated adult patients with CKD stages 1–3; 

• Evaluated dietary interventions or specific nutritional components; 

• Reported renal outcomes such as GFR decline, proteinuria, or progression to advanced CKD; 

• Were published in peer-reviewed journals in English. 

Studies were excluded if they focused exclusively on dialysis or transplant populations, pediatric 

patients, or acute kidney injury, or if they lacked clear outcome measures related to kidney function. 
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Relevant data were extracted regarding study design, sample size, patient characteristics, type of 

dietary intervention, duration of follow-up, and key outcomes. Rather than performing a quantitative meta-

analysis, the findings were synthesized qualitatively to identify consistent patterns, areas of agreement, and 

points of controversy within the literature. 

Multiple randomized controlled trials have demonstrated that moderate dietary protein restriction (0.6–

0.8 g/kg/day) is associated with a slower decline in GFR and reduced proteinuria in patients with early CKD. 

The Modification of Diet in Renal Disease (MDRD) study remains one of the most influential trials in this 

field, showing that lower protein intake reduced intraglomerular pressure and metabolic burden, although the 

magnitude of benefit varied across subgroups. Subsequent meta-analyses have confirmed a modest but 

clinically meaningful protective effect of low-protein diets on CKD progression. 

However, concerns about malnutrition and protein-energy wasting persist, particularly in elderly or 

comorbid populations. Recent studies emphasize the importance of maintaining adequate caloric intake and 

using high-quality protein sources to balance renal protection with nutritional adequacy. 

High sodium intake has been consistently linked to hypertension, increased proteinuria, and faster 

CKD progression. Observational cohort studies show that patients consuming more than 4–5 g of sodium per 

day experience more rapid declines in renal function compared to those adhering to recommended limits. 

Interventional studies further demonstrate that sodium restriction enhances the antiproteinuric effects of 

RAAS inhibitors, highlighting a synergistic relationship between diet and pharmacotherapy. 

Although hyperphosphatemia typically becomes clinically apparent in later CKD stages, hormonal 

dysregulation involving fibroblast growth factor 23 (FGF23) and parathyroid hormone begins early. Elevated 

dietary phosphorus intake, particularly from highly absorbable food additives, has been associated with 

vascular calcification and increased cardiovascular risk. Consequently, several studies advocate for early 

dietary phosphorus control even when serum levels are normal. 

RESULTS AND DISCUSSION 

The literature search initially identified 1,247 publications related to dietary interventions and chronic 

kidney disease. After removal of duplicates and application of inclusion and exclusion criteria, 86 studies were 

retained for full-text analysis, including 24 randomized controlled trials, 31 observational cohort studies, 18 

cross-sectional studies, and 13 systematic reviews or meta-analyses. The majority of studies were conducted 

in Europe, North America, and East Asia, with follow-up periods ranging from six months to ten years. 

Most studies focused on patients with CKD stages 2–3, with fewer studies including stage 1 patients, 

reflecting the common underdiagnosis of early disease. Interventions varied widely, ranging from isolated 

nutrient modifications (e.g., protein or sodium restriction) to comprehensive dietary patterns (e.g., 

Mediterranean or plant-based diets). Outcome measures primarily included changes in estimated GFR 

(eGFR), levels of proteinuria, blood pressure, biochemical markers of mineral metabolism, and rates of 

progression to advanced CKD or end-stage renal disease. 

Across randomized controlled trials, moderate protein restriction (0.6–0.8 g/kg/day) was consistently 

associated with a slower decline in eGFR compared to standard or high-protein diets. On average, patients 

adhering to low-protein diets experienced a 20–30% reduction in the annual rate of eGFR decline. Several 

studies also reported significant reductions in proteinuria, particularly among patients with diabetic 

nephropathy. 

However, the magnitude of benefit varied by age, baseline nutritional status, and comorbidity burden. 

Elderly patients and those with frailty or sarcopenia were more susceptible to adverse effects such as weight 

loss and reduced muscle mass when protein restriction was not carefully monitored. 

Sodium restriction consistently resulted in improved blood pressure control and reduced proteinuria. 

Studies that combined sodium restriction with RAAS inhibitor therapy demonstrated synergistic effects, with 

reductions in proteinuria exceeding 40% in some cohorts. Lower sodium intake was also associated with 

decreased left ventricular hypertrophy and reduced cardiovascular risk markers. 

Dietary phosphorus restriction led to reductions in circulating FGF23 and parathyroid hormone levels, 

even when serum phosphorus concentrations remained within the normal range. These hormonal changes were 

associated with improved vascular function and potentially lower cardiovascular risk. Patients who reduced 

consumption of processed foods showed the most pronounced benefits, highlighting the importance of 

phosphorus source, not merely total intake. 
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Adherence to plant-forward dietary patterns was associated with slower CKD progression, lower 

inflammatory markers, improved insulin sensitivity, and reduced mortality. Several cohort studies reported a 

25–40% lower risk of progression to end-stage renal disease among patients with high adherence to 

Mediterranean or plant-based diets compared to those following Western dietary patterns. 

The findings of this review strongly support the hypothesis that dietary interventions can significantly 

influence the trajectory of early-stage CKD. The consistent association between moderate protein restriction 

and slower renal decline underscores the central role of metabolic workload in nephron injury. By reducing 

nitrogenous waste production and intraglomerular pressure, protein moderation appears to mitigate 

hyperfiltration-mediated damage. 

Sodium restriction emerged as a particularly powerful intervention, not only for blood pressure control 

but also for reducing proteinuria and enhancing the efficacy of pharmacological treatments. This highlights 

the importance of considering diet and medication as complementary rather than independent therapeutic 

modalities. 

The observed benefits of phosphorus control and plant-based diets suggest that CKD progression is 

not solely driven by hemodynamic factors but also by hormonal, inflammatory, and metabolic pathways. Early 

disturbances in mineral metabolism and chronic low-grade inflammation may accelerate vascular and renal 

injury long before overt biochemical abnormalities become apparent. 

From a clinical perspective, these results support the integration of dietary counseling into standard 

CKD management, particularly in early stages when interventions are most effective. Individualized dietary 

plans, developed and monitored by trained renal dietitians, can maximize benefits while minimizing risks such 

as malnutrition or electrolyte imbalance. 

The heterogeneity of responses observed across studies emphasizes the need for personalized nutrition 

strategies that account for patient age, comorbidities, cultural dietary practices, and socioeconomic factors. A 

“one-size-fits-all” dietary prescription is unlikely to be effective or sustainable. 

Another limitation is the underrepresentation of early-stage (stage 1) CKD patients, who are often 

asymptomatic and undiagnosed. As a result, much of the evidence is derived from patients with more advanced 

disease, potentially underestimating the benefits of even earlier intervention. 

At the population level, these findings have important implications for public health strategies aimed 

at reducing the burden of CKD. Dietary patterns high in processed foods, sodium, and animal protein are 

increasingly prevalent worldwide and may contribute to the rising incidence of CKD. Public health initiatives 

promoting healthy dietary patterns could therefore have a preventive effect on CKD incidence and 

progression. 

Incorporating nutritional education into primary care and community health programs may improve 

early detection and management of CKD, particularly in high-risk populations such as those with diabetes, 

hypertension, or obesity. 

CONCLUSION 

This study highlights dietary intervention as a central and scientifically grounded strategy in the 

management of early-stage chronic kidney disease (CKD). Rather than functioning merely as a supportive 

measure, nutrition directly influences the biological mechanisms that govern renal deterioration, including 

glomerular hyperfiltration, metabolic toxin accumulation, hypertension, chronic inflammation, and 

dysregulation of mineral metabolism. By modifying these processes, diet has the capacity to alter the natural 

course of CKD and delay progression to advanced stages. 

The evidence reviewed demonstrates that moderate protein restriction reduces renal metabolic burden 

and intraglomerular pressure, thereby preserving nephron function over time. Sodium reduction consistently 

improves blood pressure control and reduces proteinuria, two of the strongest predictors of CKD progression 

and cardiovascular risk. Early management of dietary phosphorus attenuates maladaptive endocrine responses 

linked to vascular calcification and bone disease, while individualized potassium regulation supports 

metabolic stability without unnecessary dietary limitation. Collectively, these targeted nutritional strategies 

contribute to a more favorable renal and cardiovascular risk profile. 

In summary, early-stage CKD represents a critical opportunity for intervention in which dietary 

management can meaningfully slow disease progression, reduce complications, and improve long-term 

outcomes. Recognizing nutrition as a primary therapeutic tool, alongside pharmacological treatment, offers a 
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more comprehensive and sustainable approach to CKD care and should be integrated into standard clinical 

practice and public health strategies. 
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