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ABSTRACT

The NKF DOQI (The National Kidney Foundation
Kidney Disease Outcomes Quality Initiative) recom-
mendations from 2020 advice the use in patients
with chronic kidney disease (CKD) 3-5 without dia-
betes, in a stable metabolic state and under strict
medical care, a diet with a protein amount of 0.55—
0.6 g/kg/day The use of low-protein with or without
ketoanalogues of amino acid reduces the risk of
end-stage renal disease. The constantly growing
number of patients with advanced chronic kidney
disease, the high costs of dialysis therapy and the
lack of beneficial effects of early qualification for
dialysis on the prognosis of patients cause a re-

INTRODUCTION

According to the 2020 recommendations
of the National Kidney Foundation Kidney
Disease Outcomes Quality Initiative (NKF
DOAQI), a diet with the protein content of 0.55—
0.6 g/kg/day is advised for non-diabetic, meta-
bolically stable patients with stage 3—5 chronic
kidney disease (CKD) remaining under strict
medical care. A low-protein diet with or with-
out amino acid ketoanalogues reduces the risk
of end-stage renal disease [1].

newed interest in the use of low-protein diets with
the hope of prolongation conservative treatment.
The position of the Polish Society of Nephrology,
based on global recommendations and current
scientific research results, recommends the use
of low-protein diets and amino acid ketanalogues
in patients with CKD as part of conservative treat-
ment in a group of patients in good clinical condi-
tion, who have no contraindications for this type of
proceeding.
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According to the guidelines of the Eu-
ropean Society of Clinical Nutrition and Me-
tabolism (ESPEN), a diet containing 0.6 g of
protein/kg/day is recommended for patients
with chronic kidney disease stage 3b [2, 3]. The
2012 Consensus Statement [4], based on the
studies demonstrating the benefits of low pro-
tein diets in the advanced stages of the disease
(CKD stages 3-5), recommends the use of di-
ets with reduced protein and ketoamino acid
(KA) content. Limiting the supply of proteins
(0,6 g/kg/day or < 0.6 g/kg/day with KA sup-
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plementation) reduces the serum urea level
while simultaneously:

— reducing the phosphate levels;

— reducing metabolic acidosis;

— reducing hyperkalemia;

— increasing insulin sensitivity;

— improving the lipid profile;

— slowing down CKD progression [5, 6].

The main concerns regarding the low-pro-
tein diet (LPD) are its safety and practical
implementation OR applicability. According
to a common belief, the diet is very difficult
for the patients and may lead to protein/energy
malnutrition. Thanks to the increasing avail-
ability of dietary consultations in recent years,
more widespread use of low-protein diets have
become possible.

The continuously growing number of pa-
tients with advanced chronic kidney disease,
the high costs of dialysis therapy, and the lack
of beneficial effects of early qualification for
dialysis on the patients’ prognosis have caused
a renewed interest in the use of low-protein
diets, in the hope of prolonging the conserva-
tive treatment phase, particularly in clinically
and metabolically stable patients with stage
3b-5 CKD [7-11].

For these reasons, the Working Group of
the Polish Society of Nephrology (PTN) and the
Management Board of the PTN consider it ap-
propriate to present their position on the use of
low protein diet and amino acid ketoanalogues.

POSITION 1

A low-protein diet, i.e. a diet with a pro-
tein content of 0.6 g /kg/day or < 0.6 g/kg/day
with amino acid ketoanalogue supplementa-
tion, extends the conservative treatment phase
and improves patient survival after initiating
dialysis treatment.

COMMENT

In patients with CKD, a diet with the pro-
tein content being restricted to 0.6 g/kg/day or
less than 0.6 g/kg of due body weight/day with
amino acid ketoanalogue supplementation (sV-
LPD, supplemented Very Low-Protein Diet)
slows down the disease progression. It delays
kidney replacement therapy by as much as sev-
eral months [12-14]. sVLPD also results in a ca.
30% extension of the conservative treatment
period compared to no diet [15-17]. Studies in-
cluded mainly stage 3b, 4, or 5 CKD patients.

In aretrospective study, Fouque et al. ana-
lyzed the fate of patients on sVLPD to find that
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the risk of death after the onset of dialysis ther-
apy was statistically significantly lower for pa-
tients on a low-protein diet compared to other
patients [18].

POSITION 2

The risk of malnutrition when using
a low-protein diet supplemented with amino
acid ketoanalogues is low provided that nutri-
tion status is regularly monitored.

COMMENT

Low-protein or very low-protein diets
(protein content of 0.3-0.6 g/kg/day) may re-
sult in a risk of protein-energy malnutrition.
For this reason, it is necessary to monitor
patients’ nutritional status both before and
throughout the entire dietary treatment. Con-
stant supervision by a dietitian is also required
to ensure compliance with the protein and en-
ergy intake instructions.

The additional KA supplementation is
intended, among other factors, to prevent
systemic protein shortages and supply amino
acids (leucine, isoleucine, valine) required to
maintain the correct muscle mass. No signs of
malnutrition were observed due to diet and
KA supplementation [13, 19].

When qualifying patients for LPD, the
patient’s nutritional status should be assessed
as per the recommendations of the National
Kidney Foundation Kidney Disease Outcomes
Quality Initiative [1] and the Polish Society
of Nephrology [26]. Regarding the diagnosis
of malnutrition, the above recommendations
suggest evaluating unintentional body weight
loss, calculation of BMI, serum albumin lev-
els, normalized protein nitrogen appearance
(nPNA), or the protein and energy intake be-
ing assessed by a dietitian.

Malnourished patients, i.e. patients with
hypoalbuminemia and/or unintentional body
weight loss, and patients with low BMI, re-
quire an increased supply of proteins and en-
ergy with the diet or oral nutritional supple-
ments as the first intervention.

POSITION 3

Proper use of a low-protein diet supple-
mented with ketoanalogues of amino acids
requires appropriate monitoring of biochemi-
cal parameters and diet compliance (as well as
co-operation between the patient, the nephrol-
ogist, and dietitian).



COMMENT

A low-protein diet with KA supplemen-
tation ensures [1] an adequate supply of pro-
teins in quantities ranging from a minimum
of 0.3 to 0.6 g/kg/day [2] the adequate intake
of calories, i.e. 30-35 kcal/kg/day, phosphates
of 5-7 mg/kg/day, sodium of 2 g/day, [3] an ad-
equate supply of vitamins and elements, e.g.
iron. Monitoring a patient on a low-protein diet
aims to verify compliance and early detection of
potential hypoalbuminemia or excessive body
weight loss. It is also necessary to determine the
moment to discontinue the conservative treat-
ment and start dialysis therapy [20-24].

The patient should be motivated to ad-
here to the diet and agree to the proposed
treatment [25].

It is advisable to monitor the patient in
accordance with the following scheme [26]:

— Monthly medical and dietary counseling
visits for the first 3 months followed by
medical and dietary counseling visits held
every 3 months after that.

— Proposed investigations:

— Daily Protein Intake (DPI) as assessed by
the dietitian;

— Compliance with dietary recommendations
as assessed by urinary BUN excretion and
nPNA calculation;

— Nutritional status assessment, e.g. body
weight, BMI, SGA (subjective global as-
sessment), serum albumin levels, lympho-
cytemia;

— Renal function assessment (determination
of eGFR and serum concentrations of cre-
atinine, urea, potassium, sodium, calcium,
phosphorus)

nPCR (Protein Catabolic Rate)/nPNA
(Protein equivalent of Nitrogen Appear-
ance) = DPI (Daily Protein Intake) nPNA
[g/kg/day] = (BUN* [g N/day] + 0.031 X body
weight [kg]) X 6.25 / body weight[kg]

*BUN - 24-hour urea nitrogen excretion in
urine [g N/day]

POSITION 4

The criteria for qualifying a patient for
the low-protein diet with amino acid ketoana-
logue supplementation have not been strictly
defined. Therefore it is more appropriate to
be guided by the lack of contraindications to
its use (protein/energy malnutrition, diabetes
mellitus, dialysis therapy). The patient should
be clinically stable and constantly supervised
by a nephrologist [1].
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COMMENT
Assuggested in the literature, the greatest
benefits of dietary therapy + KA are observed
in non-diabetic, clinically stable patients with
good nutritional status who are motivated to
adhere to dietary recommendations [1, 5, 13].
The criteria for qualification to diet + KA
supplementation are as:
— followspatient consent;
— no signs of malnutrition;
— CKD stage of 3b-5;
— no dialysis therapy is required;
— availability of dietary consultation.

POSITION 5

Amino acid ketoanalogue supplementa-
tion of diet with protein content restricted to
0.6 g/lkg/day may be a therapeutic option starting
from stage 3b CKD and CKAD (chronic kidney
allograft disease). It should be introduced when
using a diet with protein content restricted to
0.6 g/kg/day in stage 4 disease but is mandatory
when using a diet with protein content restricted
to < 0.6 g/kg/day in stage 3b and stage 4 disease.

The European and American guidelines
[1-6] recommend introducing 0.6 g/kg/day
low-protein diets as early as in stage 3 CKD.
Among other factors, regular monitoring of
the patient’s nutritional status and dietary pro-
vision of an adequate supply of energy and ex-
ogenous amino acids are required in therapeu-
tic diets, with protein content being restricted
to less than 0.8 g/kg/day.

A diet with a protein content of less than
0.6 g/kg/day requires replacing a part of the
products that are the source of the plant-de-
rived proteins (cereals, potatoes) with special
low protein products (low-protein baked goods
and other cereal products). These products
must be purchased by the patient. The very
low-protein diet is recommended at the earliest
stage 4 CKD and should not be used without
the amino acid ketoanalogue supplementation.

The most commonly recommended dose
of ketoanalogues available as Ketosteril for-
mulation is 1 tablet/5 kg body weight/day in
3 divided doses. One tablet contains 380 mg
of pure amino acids, which translates into the
patient receiving between 4.5 and 9 g of amino
acids per day depending on the body weight.

In the study by Piccoli et al. [27], pa-
tients (n = 139) with stage 3—-5 CKD received
a 0.6 g/kg/day low-protein diet with KA sup-
plementation at the dose of 1 tablet per 10 kg
per day for 6 months.




Table 1. Proposed treatment scheme including a low-protein diet and Ketosteril® supplementation depending on kidney

function
Stage oo Daily protein suppl Ketosteril® supplementation
9 (mL/min/1.73 m?) e pply e

1 > 90 Normal diet (recommended intake 0,8 g protein/kg bw) |—

2 60-89 Normal diet (recommended intake 0,8 g protein/kg bw) |—

3a 46-59 Normal diet (recommended intake 0,8 g protein/kg bw) | —

3b 45-30 Low-protein diet (0,6 g protein/kg bw) optionally 1 tablet/5 kg bw/d

4 15-29 Low-protein diet (0,6 g protein/kg bw) optionally 1 tablet/5 kg bw/day

Very low-protein diet (0,3 to 0,6 g protein/kg bw) 1 tablet/5 kg bw/d

5 <10-15 Low-protein diet (0,6 g protein/kg bw) optionally 1 tablet/5 kg bw/day
conservative Very low-protein diet (0,3 to 0,6 g protein/kg bw) 1 tablet/5 kg bw/d
treatment

* long-term treatment: 1 tablet/5 kg due bw/d (bw = body weight, d = day)

CONCLUSION

One should also keep in mind that
end-stage kidney disease is one of the leading
causes of increased mortality. CKD has become
widespread throughout the globe in recent de-

cades, and the number of patients requiring
kidney replacement therapy is likely to double
by 2030. Therefore, effective conservative treat-
ment of CKD patients is crucial to prevent
end-stage kidney disease.

REFERENCES

26

1. Ikizler T, Burrowes J, Byham-Gray L, et al. KDOQI Clinical
Practice Guideline for Nutrition in CKD: 2020 Update. Amer-
ican Journal of Kidney Diseases. 2020; 76(3): S1-S107,
doi: 10.1053/j.ajkd.2020.05.006.

2. Toigo GM, Aparicio PO, Cano N, et al. Expert working group
report on nutrition in adult patients with renal insuffciency
(Part 2 of 2). Clinical Nutrition. 2000; 19(4): 281-291, doi:
10.1054/clnu.2000.0129.

3. Fouque D, Vennegoor M, ter Wee P, et al. EBPG guideline on
nutrition. Nephrol Dial Transplant. 2007; 22 Suppl 2: ii45-ii87,
doi: 10.1093/ndt/gfm020, indexed in Pubmed: 17507426.

4. Aparicio M, Bellizzi V, Chauveau P, et al. Keto acid therapy
in predialysis chronic kidney disease patients: final con-
sensus. J Ren Nutr. 2012; 22(2 Suppl): §22-S24, doi:
10.1053/j.jrn.2011.09.006, indexed in Pubmed: 22365372.

5. Garneata L, Mircescu G. Effect of low-protein diet supple-
mented with keto acids on progression of chronic kidney
disease. J Ren Nutr. 2013; 23(3): 210-213, doi: 10.1053/j.
jr.2013.01.030, indexed in Pubmed: 23611549.

6. Aparicio M, Bellizzi V, Chauveau P, et al. Protein-restricted
diets plus keto/amino acids--a valid therapeutic approach
for chronic kidney disease patients. J Ren Nutr. 2012;
22(2 Suppl): S1-21, doi: 10.1053/}.jrn.2011.09.005, in-
dexed in Pubmed: 22365371.

7. Aparicio M, Bellizzi V, Chauveau P, et al. Do ketoanalogues
still have a role in delaying dialysis initiation in CKD pre-
dialysis patients? Semin Dial. 2013; 26(6): 714-719, doi:
10.1111/sdi.12132, indexed in Pubmed: 24016150.

8. Gellert R. Leczenie postepujacej niewydolnosci nerek
ketodieta. Wytyczne do programu zapobiegania mocznicy.
Grupa Focus, Krakow, Warszawa. ; 2002: 6-67.

9. Teschan PE, Beck GJ, Dwyer JT, et al. Effect of a ketoac-
id-aminoacid-supplemented very low protein diet on the
progression of advanced renal disease: a reanalysis of the
MDRD feasibility study. Clin Nephrol. 1998; 50(5): 273-
283, indexed in Pubmed: 9840314.

Renal Disease and Transplantation Forum 2021, vol. 14, no. 2

10. Rutkowski B. Czy leczenie zachowawcze obejmujace diete
niskobiatkowa winno by¢ nadal istotnym elementem terapii
przewlektej niewydolno$ci nerek? Nefrol Dial Pol. 2002; 6:
143-145.

11. Wang YC, Juan SH, Chou CL, et al. Long-term effects of ke-
toanalogues on mortality and renal outcomes in advanced
chronic kidney disease patients receiving a low-protein diet.
Nutrients. 2020; 12(9), doi: 10.3390/nu12092708, indexed
in Pubmed: 32899821.

12. YenCL, Fan PC, Lee CC, et al. Advanced chronic kidney disease
with low and very low GFR: can a low-protein diet supplement-
ed with ketoanalogues delay dialysis? Nutrients. 2020; 12(11),
doi: 10.3390/nu12113358, indexed in Pubmed: 33142717.

13. Garneata L, Stancu A, Dragomir D, et al. Ketoanalogue-sup-
plemented vegetarian very low-protein diet and CKD pro-
gression. J Am Soc Nephrol. 2016; 27(7): 2164-2176, doi:
10.1681/ASN.2015040369, indexed in Pubmed: 26823552.

14. Fouque D, Laville M, Fouque D, et al. Low protein diets delay
end-stage renal disease in non diabetic adults with chronic
renal failure. Cochrane Database Syst Rev. 2000; 15(2):
CD001892-1992, doi: 10.1002/14651858.CD001892,
indexed in Pubmed: 10796832.

15. Bellizzi V, Calella P, Carrero JJ, et al. Very low-protein diet to
postpone renal failure: Pathophysiology and clinical appli-
cations in chronic kidney disease. Chronic Dis Transl Med.
2018; 4(1): 45-50, doi: 10.1016/j.cdtm.2018.01.003, in-
dexed in Pubmed: 29756122.

16. Bellizzi V, Calella P Hernandez JN, et al. Safety and effec-
tiveness of low-protein diet supplemented with ketoacids
in diabetic patients with chronic kidney disease. BMC
Nephrol. 2018; 19(1): 110, doi: 10.1186/s12882-018-
0914-5, indexed in Pubmed: 29743031.

17. Fouque D, ChenJ, Chen W, et al. Adherence to ketoacids/es-
sential amino acids-supplemented low protein diets and
new indications for patients with chronic kidney disease.
BMC Nephrol. 2016; 17(1): 63, doi: 10.1186/s12882-016-
0278-7, indexed in Pubmed: 27388899.


http://dx.doi.org/10.1053/j.ajkd.2020.05.006
http://dx.doi.org/10.1054/clnu.2000.0129
http://dx.doi.org/10.1093/ndt/gfm020
https://www.ncbi.nlm.nih.gov/pubmed/17507426
http://dx.doi.org/10.1053/j.jrn.2011.09.006
https://www.ncbi.nlm.nih.gov/pubmed/22365372
http://dx.doi.org/10.1053/j.jrn.2013.01.030
http://dx.doi.org/10.1053/j.jrn.2013.01.030
https://www.ncbi.nlm.nih.gov/pubmed/23611549
http://dx.doi.org/10.1053/j.jrn.2011.09.005
https://www.ncbi.nlm.nih.gov/pubmed/22365371
http://dx.doi.org/10.1111/sdi.12132
https://www.ncbi.nlm.nih.gov/pubmed/24016150
https://www.ncbi.nlm.nih.gov/pubmed/9840314
http://dx.doi.org/10.3390/nu12092708
https://www.ncbi.nlm.nih.gov/pubmed/32899821
http://dx.doi.org/10.3390/nu12113358
https://www.ncbi.nlm.nih.gov/pubmed/33142717
http://dx.doi.org/10.1681/ASN.2015040369
https://www.ncbi.nlm.nih.gov/pubmed/26823552
http://dx.doi.org/10.1002/14651858.CD001892
https://www.ncbi.nlm.nih.gov/pubmed/10796832
http://dx.doi.org/10.1016/j.cdtm.2018.01.003
https://www.ncbi.nlm.nih.gov/pubmed/29756122
http://dx.doi.org/10.1186/s12882-018-0914-5
http://dx.doi.org/10.1186/s12882-018-0914-5
https://www.ncbi.nlm.nih.gov/pubmed/29743031
http://dx.doi.org/10.1186/s12882-016-0278-7
http://dx.doi.org/10.1186/s12882-016-0278-7
https://www.ncbi.nlm.nih.gov/pubmed/27388899

18.

20.

21.

Fouque D, Mitch WE. Low-protein diets in chronic kidney
disease: are we finally reaching a consensus? Nephrol Dial
Transplant. 2015; 30(1): 6-8, doi: 10.1093/ndt/gfu340,
indexed in Pubmed: 25358494.

Viola BF, Pola A, Zubani R, et al. Very low protein diet
(VLPD) with ketoanalogue supplements as conservative
management of uremia in elderly patients: A single-cen-
ter experience. Nephrology Dialysis Transplantation.
2020; 35(Supplement_3), doi: 10.1093/ndt/gfaal42.
p0797.

Carrero JJ, Stenvinkel P Cuppari L, et al. Etiology of the pro-
tein-energy wasting syndrome in chronic kidney disease:
a consensus statement from the International Society of
Renal Nutrition and Metabolism (ISRNM). J Ren Nutr. 2013;
23(2): 77-90, doi: 10.1053/j.jrn.2013.01.001, indexed in
Pubmed: 23428357.

Ikizler TA, Cano NJ, Franch H, et al. International Society
of Renal Nutrition and Metabolism. Prevention and treat-
ment of protein energy wasting in chronic kidney disease
patients: a consensus statement by the International So-
ciety of Renal Nutrition and Metabolism. Kidney Int. 2013;
84(6): 1096-1107, doi: 10.1038/ki.2013.147, indexed in
Pubmed: 23698226.

Sylwia Matgorzewicz et al.,

22.

23.

24.

25.

26.

27.

Fouque D, Kalantar-Zadeh K, Kopple J, et al. A proposed no-
menclature and diagnostic criteria for protein-energy wast-
ing in acute and chronic kidney disease. Kidney Int. 2008;
73(4): 391-398, doi: 10.1038/sj.ki.5002585, indexed in
Pubmed: 18094682.

Bellizzi V, Calella P, Carrero JJ, et al. Very low-protein diet to
postpone renal failure: Pathophysiology and clinical appli-
cations in chronic kidney disease. Chronic Dis Transl Med.
2018; 4(1): 45-50, doi: 10.1016/j.cdtm.2018.01.003, in-
dexed in Pubmed: 29756122.

Deger S, lkizler T. Nutrition in Kidney Failure. DeckerMed
Nephrology, Dialysis, and Transplantation. 2020, doi:
10.2310/nephro.12064.

Cianciaruso B, Capuano A, D’Amaro E, et al. Dietary com-
pliance to a low protein and phosphate diet in patients
with chronic renal failure. Kidney Int Suppl. 1989; 27:
S173-S176, indexed in Pubmed: 2636653.

Matgorzewicz S, Ciechanowski K, Kozfowska L, et al. Za-
sady zywienia w przewlektej chorobie nerek — stanowisko
Grupy Roboczej Polskiego Towarzystwa Nefrologicznego.
Forum Nefrologiczne. 2019; 12: 240-278.

Piccoli G, Capizzi I, Vigotti FN, et al. Low protein diets and
nutritional therapies in CKD: investigating the current global
trends. BMC Nephrology. 2017; 18: 102.



http://dx.doi.org/10.1093/ndt/gfu340
https://www.ncbi.nlm.nih.gov/pubmed/25358494
http://dx.doi.org/10.1093/ndt/gfaa142.p0797
http://dx.doi.org/10.1093/ndt/gfaa142.p0797
http://dx.doi.org/10.1053/j.jrn.2013.01.001
https://www.ncbi.nlm.nih.gov/pubmed/23428357
http://dx.doi.org/10.1038/ki.2013.147
https://www.ncbi.nlm.nih.gov/pubmed/23698226
http://dx.doi.org/10.1038/sj.ki.5002585
https://www.ncbi.nlm.nih.gov/pubmed/18094682
http://dx.doi.org/10.1016/j.cdtm.2018.01.003
https://www.ncbi.nlm.nih.gov/pubmed/29756122
http://dx.doi.org/10.2310/nephro.12064

