
Ketosteril®
Scientific information

Key message
Protein restriction in non-diabetic 
chronic kidney disease (CKD) patients 
reduces renal death by 32% compared 
to higher or unrestricted protein intake.

Key results
• Protein restriction reduced the relative risk of  

renal death by 32% (Figure 1).

• The strongest effect on renal death was found  
for a protein intake of 0.3 to 0.6 g/kg body  
weight (BW)/d.

• A more liberal protein restriction (0.6 g/kg BW/d) 
showed no significant effect.

Fouque and Laville.

Low Protein Diets for Chronic 
Kidney Disease in Non Diabetic Adults 

Cochrane Database of Systematic 
Reviews 2009; 3: CD001892

Figure 1: The risk ratio of renal death with protein restriction compared to a higher protein diet was 0.68 (95% Confidence interval [CI] 0.55 to 0.84). 
* low protein diet supplemented with ketoanalogues
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Methods

Results

The meta-analysis included studies comparing protein intake 
≥ 0.8 g/kg BW/d with protein restriction to 0.6 g/kg/d and 
0.3-0.6 g/kg/d regardless of supplementation with essential 
amino acids or ketoacids. Non-diabetic adults with moderate to 

severe CKD followed the diet for at least 12 months. Intention-
to-treat analysis was performed. Renal death was defined as 
death during follow-up or need to start dialysis during follow-
up or kidney transplant during the study.

• 10 randomized controlled trials including 1,002 patients in the protein 
restriction group and 998 patients in the higher or unrestricted protein intake 
group were identified.

• The distribution of different kidney disease categories (glomerulopathy, 
interstitial nephritis, nephroangiosclerosis, polycystic disease) was similar in 
both groups.

• The actual reduction in protein intake based on urinary collection of protein 
waste products ranged from 0.2 g/kg BW/d (Locatelli 1991) to 0.35 g/kg BW/d 
(MDRD 1994, in Kopple 1997).

• Nine out of 10 studies showed a trend for a beneficial effect of protein 
restriction, and one study (Ihle 1989) found a statistically significant difference. 
The study results were homogeneous (X2=8.20, df=9, p=0.51; I2=0%).

• 113 renal deaths were observed with protein restriction and 168 events with 
unrestricted protein intake (Risk ratio [RR] 0.68, 95% 
CI 0.55 to 0.84).

• The relative renal death risk reduction of 32% in favour of a restricted protein 
intake was highly signifi cant (p=0.0002).

• The number of patients needed to be treated (NNT) during one  
year to avoid one renal death ranged from 2 (Di Iorio 2003) to 56  
(MDRD 1994).

• Sub-analysis found the strongest effect on renal death for protein restriction 
of 0.3 to 0.6 g/kg BW/d (seven studies, RR 0.63, 95% CI 0.48 to 0.83, 
p=0.0009). In four of the seven studies low protein diet was supplied with 
ketoanalogues.

• The effect of a more liberal protein restriction (0.6 g/kg/d) was not statistically 
significant (three studies, RR 0.76, 95% CI 0.54 to  
1.05, p=0.10).

Ketosteril
Scientific information

Conclusion

This update of two previous meta-analyses (Fouque 1992; 
Pedrini 1996) demonstrates that protein restriction in CKD 
patients reduces the incidence of renal death by 

32% compared with higher or unrestricted protein intake 
(p=0.0002). In half of the studies analysed low protein diet 
was supplemented with by ketoanalogues.
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