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Nutritional Support in Renal Failure
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The kidney is the organ responsible for clearing nitro-
genous and metabolic waste from the body as well as
for regulating fluid, electrolyte, and acid-base balance in
the body, Because of kidney’s important role in the hu-
man body, renal insufficiency could exert a significant ef-
fect on the nutritional and metabolic status of patients,
Renal insufficiency includes a variety of areas of disease,
Disease extent can be categorized as acute kidney injury
(AKI), chronic kidney disease (CKD), and end-stage renal
disease (ESRD) requiring renal replacement therapy (RRT),
Most patients with AKI require continuous RRT, Nutritional
support in renal insufficiency plays an essential role in im-
proving the survival and quality of life in patients, AKI is
a frequent complication affecting many critically ill pa-
tients, who are in hypermetabolic state presenting with
hyperglycemia, insulin resistance, hypertriglyceridemia and
increased protein catabolism, The optimal nutritional man-
agement of AKI includes providing adequate macro-
nutrients to correct the underlying conditions and prevent
ongoing loss as well as supplementing micronutrients and
vitamins during RRT, As a result of the inflammatory me-
diators, protein-calorie malnutrition may develop in pa-
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tients with CKD, Uremia also can secondarily worsen pro-
tein-calorie malnutrition through the development of ano-
rexia and nausea, The pre-dialysis CKD patients require
low-protein diet with caloric supplementation of 35
kcal/kg/day. However, ESRD patients on dialysis should
receive 12~13 g/kg of protein daily, An appropriate nu-
trition delivery, tailored to the patient’s clinical presenta-
tion, is important to good nutritional care, Energy require-
ments must be assessed and supplementation of macro-
nutrients and micronutrients based on the disease cat-
egory and type of RRT must be performed, (JKSPEN
2013;5(2):50-56)
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Table 1. Staging system for acute kidney injury

Stage sCr Urine output

1 150~200% of normal <0.5 mL/kg/h (more than 6
creatinine level hours)

I 200~300% of normal <0.5 mL/kg/h (more than 12

creatinine level hours)

Il More than 300% or <0.3 mL/kg/h (more than 24
normal creatinine hours), Anuria (more than
level, sCr>4 mg/dL 12 hours)

sCr = serum creatinine.
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Table 2. Enteral nutrition in acute kidney injury

Subject Recommendation

General Macronutrient: AKI << underlying disease, type & intensity of RRT, nutritional status, complications

Micronutrient: increased loss by RRT, monitoring for excessive supplementation
In ICU patients with AKI: plasma electrolyte monitoring

Indications

Undernutrition is the main, but not the only indication for EN

Tube feeding: when normal nutrition and oral nutritional supplements are not sufficient
Route Uncomplicated AKI: spontaneous alimentation is insufficient — ONS
Nasogastric tube: standard access for administration of EN

Formula

Standard formula is adequate for the majority patients.

In case of electrolyte derangements: formula specific for CKD can be advantageous

AKI = acute kidney injury; RRT = renal replacement therapy; ICU = intensive care unit; EN = enteral nutrition; ONS = oral nutritional

supplement; CKD = chronic kidney disease.
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Table 3. Parenteral nutrition in acute kidney injury

Subject Recommendation
General Ensuring the provision of optimal amount of energy, protein, micronutrients
Prevention of protein energy wasting, further metabolic derangements
Enhancement of wound healing, immune function
Reduction in mortality
Requirement  Prolonged CRRT: selenium and thiamine depletion despite supplementation at recommended amount
Restriction of electrolyte in patients on daily RRT: usually unnecessary (serum electrolyte level: largely depend on the
dialysate/reinfusate solutions, and the intensity of RRT)
Hypophosphatemia and hypomagnesemia: frequently observed during CRRT
Route Peripheral PN: for short time periods
Central PN (commonly used): fluid restriction and high osmolarity for calorie/protein goals
Formula Standard formula is adequate for the majority of patients.

In case of electrolyte derangements: three-in-one formula without electrolyteor customized formula can be advantageous

CRRT = continuous renal replacement therapy, PN =

Table 4. Stage of chronic kidney disease

St GFR
age (mL/min/1.7 m?)
I Kidney damage (protein in urine), normal >90
GFR

I Mild decrease in GFR 60~ 89
IIl  Moderate decrease in GFR 30~59
IV Severe decrease in GFR 15~30
V  Kidney failure, dialysis or transplantation <15
GFR = glomerular filtration rate.
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Table 5. Nutritional support in renal failure

Recommendation

Acute kidney injury
Calorie

Protein

Electrolyte, mineral
Chronic kidney disease
Calorie

Protein
Electrolyte, mineral

Hemodialysis
Calorie
Protein
Water
Electrolyte, mineral

Vitamin

Peritoneal dialysis
Calorie
Protein
Water
Electrolyte, mineral

Vitamin

20~30 kcal/kg/day (individualized in underweight or obese patients)
MOF: 130% of BEE or 35~50 kcal/kg/day

Conservative therapy: 0.6~0.8 g/kg/day

Extracorporeal therapy: 1.0~ 1.5 g/kg/day

CRRT, hypercatabolism: maximum 1.7 g/kg/day

Close monitoring for toxicity in excessive supplement

35 kcal/kg/day (individualized in underweight or obese patients)
GFR =30: (based on BEE)

GFR <29: 30~35 kcal/kg/day

0.55~0.75 g/kg/day

Na: 1.8~2.5 g/day

K: 1.5~2.0 g/day

P: 0.6~1.0 g/day

30~35 kcal/kg/day

1.1~ 1.4 g/kg/day (>50% high biologic value protein)
1,000 mL/day + urine output

Na: 1.8~2.5 g/day

K: 2.0~2.5 g/day

P: 0.8~1.0 g/day

Zn: 15 mg/day

Se: 50~70 pg/day

Folate: 1 mg/day

Pyridoxine: 10~20 mg/day

Vitamin C: 30~60 mg/day

Vitamin D: depend on the serum Ca, P, and PTH level

25~35 kcal/kg/day

1.2~1.5 g/kg/day (>50% high biologic value protein)
1,000 mL/day + urine output

Na: 1.8~2.5 g/day

K: 2.0~2.5 g/day

P: 0.8~1.0 g/day

Folate: 1 mg/day

Vitamin C: 75~ 100 mg/day

MOF = multi organ failure; BEE = basal energy expenditure; CRRT = continuous renal replacement therapy; GFR = glomerular filtration

rate; PTH = parathyroid hormone.
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