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RCT Evidence: The MDRD Study

• Landmark trial on protein restriction and CKD progression.
• Found no significant benefit in primary analysis (NEJM 1994).
• Later follow-ups showed modest benefit (AJKD 2009).
• Still forms the basis of modern guideline recommendations.







Can Diet Prevent Cardio-Metabolic Kidney Disease?

DASH-Style Diet
• High in fruits, vegetables, whole grains
• Rich in potassium, magnesium, calcium
• Low in sodium, red/processed meat, and 

added sugars
• Moderate intake of dairy and plant 

protein sources

Mediterranean Diet
• Daily plant-based intake: fruits, vegetables, 

whole grains, legumes, nuts
• Primary fat: extra-virgin olive oil
• Moderate fish, poultry, eggs, dairy 

(especially cheese/yogurt)
• Red/processed meat and sweets consumed 

rarely



In Reality, We Have Few RCTs on Diet and CKM Prevention

• Sustained adherence to dietary patterns is challenging
• Blinding is not feasible — participants know what they’re eating
• Complex interventions (entire diets vs. single nutrients or pills)
• Expensive and resource-intensive to provide meals or coaching
• Long follow-up needed for hard outcomes like CKD, CVD, or 

diabetes
• Ethical/practical concerns with long-term restrictive diets



Lifestyle Intervention and CVD Prevention:  Lessons from the Look AHEAD Trial

NEJM 2013

Baseline

5145 overweight or obese patients with 

T2DM

Bwt: 101 kg

BMI: 36 kg/m2

The median duration of DM: 5 years, 

Patients with a history of CVD: 14%



Role of Diet on Primary CVD Prevention

Baseline

7447 individuals at high risk of CVD 

but without a history of CVD

BMI: 30 kg/m2

Patients with a history of T2DM: 

50%

31%



Can Diet Prevent CKD? Evidence from Observational Studies

BMC Public Health. 2025; Nephrology 2020; J Ren Nutri 2024

• Few large RCTs have tested diet for 
primary CKD prevention; Evidence 
comes from large prospective cohorts

• Diet quality matters: more plant-
based, whole foods, less sodium and 
animal protein

HR 0.79 (0.75–0.84)

HR 0.91 (0.84–0.99)

HR 0.74 (0.60–0.92)



Non-fermented vegetables



What About Protein Source?

• Protein quality and source may influence CKD risk

• Animal protein intake associated with kidney hyperfiltration and eGFR 
decline

• Plant protein associated with better metabolic and acid–base profiles

• Few studies have evaluated plant protein intake and incident CKD



• Aim of this study:

- To examine the association between plant
protein intake and the risk of developing CKD

• Study Population:

- UK Biobank cohort (n = 117,809)

- Adults aged 40–69 years

- Free of CKD at baseline

- Median follow-up: 9.9 years

• Methods:

- Dietary intake assessed using Oxford WebQ 24-hour
recall

- Plant protein intake (% of total protein energy)
calculated

- Participants categorized into quartiles of plant protein
intake

• Study Outcome: Incident CKD

- ICD-10–defined CKD

- eGFR-based CKD based on linked primary care records



Outcome Events

● During the median follow-up period of 9.9 years, 3745 (3.2%) incident CKD

occurred with an incidence rate of 3.2 per 1000 person-years.
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Plant protein intake with incident CKD (ICD-10 codes)

Incident CKD
Unadjusted Adjusted 

HR (95% CI) P value HR (95% CI) P value

Plant protein intake

Quartile

<0.27 g/kg/day 1.00 (Reference) - 1.00 (Reference) -

≥0.27 and <0.35 g/kg/day 0.87 (0.80 - 0.95) 0.002 0.90 (0.82 - 0.99) 0.02

≥0.35 and <0.46 g/kg/day 0.74 (0.68 - 0.81) <0.001 0.83 (0.75 - 0.92) <0.001

≥0.46 g/kg/day 0.63 (0.57 - 0.69) <0.001 0.82 (0.73 - 0.93) 0.002

Continuous

per 0.1 g/kg/day increase 0.90 (0.88 - 0.92) <0.001 0.96 (0.93 - 0.99) 0.01



Plant protein intake with incident CKD (eGFR-based CKD) 

Incident CKD (strictly defined)
: subcohort (N = 37,995)

Unadjusted Adjusted 

HR (95% CI) P value HR (95% CI) P value

Plant protein intake

Quartile

<0.27 g/kg/day 1.00 (Reference) - 1.00 (Reference) -

≥0.27 and <0.35 g/kg/day 0.92 (0.83 - 1.02) 0.1 0.90 (0.81 - 1.00) 0.06

≥0.35 and <0.46 g/kg/day 0.73 (0.66 - 0.81) <0.001 0.77 (0.68 - 0.86) <0.001

≥0.46 g/kg/day 0.65 (0.58 - 0.72) <0.001 0.75 (0.66 - 0.87) <0.001

Continuous

per 0.1 g/kg/day increase 0.90 (0.88 - 0.92) <0.001 0.96 (0.93 - 0.99) 0.03



Sensitivity analysis 

● Time-varying plant protein intake with incident CKD among the participants who

conducted two or more dietary assessments

Incident CKD
Unadjusted Adjusted 

HR (95% CI) P value HR (95% CI) P value

Time-varying
plant protein intake

Quartile

<0.27 g/kg/day 1.00 (Reference) - 1.00 (Reference) -

≥0.27 and <0.35 g/kg/day 0.86 (0.77 - 0.95) 0.005 0.86 (0.77 - 0.95) 0.005

≥0.35 and <0.46 g/kg/day 0.71 (0.63 - 0.80) <0.001 0.71 (0.63 - 0.80) <0.001

≥0.46 g/kg/day 0.60 (0.53 - 0.68) <0.001 0.60 (0.53 - 0.68) <0.001

Continuous

per 0.1 g/kg/day increase 0.88 (0.85 - 0.90) <0.001 0.88 (0.85 - 0.90) <0.001



Correlations between plant protein intake and parameters

Variables Correlation coefficient P value

Systolic blood pressure, mmHg -0.09 <0.001

Diastolic blood pressure, mmHg -0.14 <0.001

BMI, kg/m2
-0.37 <0.001

Physical activity, MET-min/week 0.08 <0.001

LDL-C, mg/dL -0.07 <0.001

HDL-C, mg/dL 0.12 <0.001

Triglyceride, mg/dL -0.11
<0.001

hs-CRP, mg/L
-0.10

<0.001
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Mechanistic Insights Supporting Plant Protein and Kidney Health

↓ Inflammation

(↓ CRP, ↓ IL-6)

↑ Vascular 

function

↓ Glomerular 

hypertension

↓ Net acid load

Higher plant protein intake 

Improve kidney health

Gut microbiota health

↓ TMAO, ↓ IS, ↓ PCS



Cautionary Notes: Nutritional Adequacy of Plant-Based Protein

• Not all proteins are created equal:
- Animal proteins have higher biologic value (complete amino acid profile, higher digestibility)
- Plant proteins often lack one or more essential amino acids (e.g., lysine in grains, methionine in 

legumes)
- Protein Digestibility-Corrected Amino Acid Score (PDCAAS) is generally higher for animal protein

• How much is needed? To meet equivalent protein quality:
- Need ~25–30% more plant protein by weight
- Example: 100 g of cooked beef provides ~30 g of high-quality protein.
- 175–200 g of cooked lentils (which provide ~18 g of protein per cup)
- That’s about 1.5 to 2 cups of cooked lentils
- Or roughly 2.5–3 servings, where 1 serving = ½  cup cooked legumes (~100 g)

• Mitigation strategies: 
- Combine complementary plant proteins (e.g., grains + legumes)
- Include diverse, minimally processed plant foods
- Ensure adequate caloric intake to avoid protein-energy wasting



Where Do The Guideline Stand? 

Protein Restriction, CKD Patients Not on Dialysis and Without Diabetes 

3.0.1 In adults with CKD 3-5 who are metabolically stable, we recommend, under close clinical supervision, protein 

restriction with or without keto acid analogs, to reduce risk for end-stage kidney disease (ESKD)/death (1A) and improve 

quality of life (QoL) (2C):  a low-protein diet providing 0.55–0.60 g dietary protein/kg body weight/day, or  a very low-

protein diet providing 0.28–0.43 g dietary protein/kg body weight/day with additional keto acid/amino acid analogs to 

meet protein requirements (0.55–0.60 g /kg BW/day) Protein Restriction, CKD Patients Not on Dialysis and With Diabetes 

3.0.2 In the adult with CKD 3-5 and who has diabetes, it is reasonable to prescribe, under close clinical supervision, a 

dietary protein intake of 0.6 - 0.8 g/kg body weight per day to maintain a stable nutritional status and optimize glycemic 

control (OPINION)

KDOQI

KDIGO



Statement on Protein Type

• 3.2.1 In adults with CKD 1-5D (1B) or posttransplantation (OPINION), there is 
insufficient evidence to recommend a particular protein type (plant vs animal) in 
terms of the effects on nutritional status, calcium or phosphorus levels, or the 
blood lipid profile.

Mediterranean Diet 

• 3.3.1 In adults with CKD 1-5 not on dialysis or posttransplantation, with or without 
dyslipidemia, we suggest that prescribing a Mediterranean Diet may improve lipid 
profiles (2C). 

Fruits and Vegetables 

• 3.3.2 In adults with CKD 1-4, we suggest that prescribing increased fruit and 
vegetable intake may decrease body weight, blood pressure, and net acid 
production (NEAP) (2C).



Summary 

● Diet is a modifiable determinant of CKD and cardiovascular risk, but RCT evidence remains

limited, especially for CKD prevention.

● Plant-forward dietary patterns (DASH, Mediterranean) are associated with lower risk of CKD and

improved cardiometabolic health.

● In our UK Biobank study, higher plant protein intake was independently associated with a lower

risk of incident CKD, with a clear dose–response trend.

● These findings are supported by mechanistic studies (e.g., lower acid load, better BP, lipid, and

inflammation profiles).

● Current guidelines are cautious on protein type, but increasingly acknowledge the benefits of

plant-based dietary patterns in CKD care.
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