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Agenda 

• Why nutritional support in End-Stage Renal 

Disease (ESRD) on hemodialysis (HD) 

 

• Choice of nutritional support in ESRD on HD 

 

• Oral Nutritional Supplementation (ONS) and 

Intradialytic Parenteral Nutrition (IDPN) 

 

• The role of ONS and IDPN in ESRD on HD 

 



Epidemiology of Protein-Energy Wasting 

(PEW) in CKD/ESRD 

USRDS 2009 Annual Data Report 

Fouque D et al., Kidney Int 2008; 73:391-398 

Kovesdy C et al. Am J Clin Nutr 2009; 29;3-14 

Kovesdy CP et al. Am J Clin Nutr 2013; 97: 1163-1177 

PEW is a frequent 

finding in ESRD 

PEW prevalence 

increases from 

stages 3 to 5 



PEW is the result of multiple mechanisms inherent to CKD/ESRD, including 
loss of appetite and reduced dietary intake, systemic inflammation, 
comorbidities, hormonal derangements, dialysis procedure, and uremic 
toxicity 

Pathogenesis of PEW in CKD/ESRD 



Inflammation and wasting in CKD/ESRD 

Pupim LB et al. Sem Dialysis 2003; 16:224-232 



PEW 

 

 

Complications 

of PEW 



 

 the concept of «vicious circle» of PEW in CKD/ESRD: 

PEW leads to complications, complications lead to PEW 

Ikzler TA et al. Kidney Int  2013; 84: 1096-1107 

The ultimate goal of 

nutritional support is to 

break this vicious circle  



Protein-Energy Wasting (PEW) is associated 
 with increased mortality risk in HD patients 

Kalantar-Zadeh, K. et al. Nephrol Dial Transplant 2005; 20:1880–1888  



What are the targets suggested  
for ESRD patients on dialysis? 
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In many 

patients it 

is difficult 

to reach 

and 

maintain 

nutritional 

targets  



Shinaberger CS et al., Am J Kidney Dis 2006; 48:37–49 

Frequency distribution of protein 

intake in hemodialysis patients 



Association between dietary protein intake, 
estimated by nPCR (nPNA) and survival 

53,933 hemodialysis patients 

Shinaberger CS et al., Am J Kidney Dis 2006; 48:37–49 



When 

spontaneous 

nutritional 

intake is not 

enough 



Nutritional support in ESRD patients 

• Oral nutritional supplementation (ONS), as 
intradialytic or daily ONS  

 

• Enteral nutrition (n.g. tube, PEG) 

 

• Parenteral nutrition (in-hospital PN; home 
PN; intradialytic parenteral nutrition, IDPN) 

14 



ESPEN Guidelines on PN in Adult Renal Failure 

Clin Nutr 2009; 28:401-414 
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Intradialytic oral supplementation 

• Snacks during dialysis 

 

• Intradialytic (commercial) liquid oral 
supplements 
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Standard 

enteral diet  

Renilon  7.5 Dialycare  Nepro HP 

Nutricia Abbott Abbott 

Kcal/ml 1 2 2 1.8 

Prot, g/L 40 75 70 81 

Energy 

ratio % 

16 prot 

35 fat 

49 CHO 

15 prot 

45 fat 

40 CHO 

 

15 prot 

43 fat 

41 CHO 

2g FOS 

 

18.1 prot 

48.4 fat 

33.5 CHO 

8.4 g FOS 

Na/K, 

mmol/L 

43.5 Na/38.5 

K 

25.6 Na/5.6 K 36.5 Na/27.2 K 30 Na/27 K 

Fibers no no yes yes 

Omega -3 Not always no yes yes 

Liquid oral supplements for ESRD 



What can be expected from ONS 

using commercial liquid diets 

• Single 200 ml can  360-400 kcal, 14-

16 g protein 

• Intradialytic administration (one can)  

total weekly intake 1100-1200 Kcal, 42-

48 g protein 

• Daily administration (one can/day, intra- 

and interdialytic): total weekly intake 

2500-2800 Kcal, 98-102 g prot 
19 



Kaplan-Meier curve 

shows survival probabilities 

by nutritional supplement 

protocol (NSP) status, 

derived from propensity 

score– matched analyses, 

for the primary 

cohort 

Survival is improved 
with intradialytic ONS 



ONS 

No ONS 

21 

Hospitalization rate is lower  
with intradialytic ONS 



Two daily 

servings 

containing 40 

Kcal and 14 g 

of proteins 

Nutritional status is improved 
with intradialytic ONS 



Positive effects of ONS on nutritional status 

ONS and nutritional outcomes 
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IDPN 



 
Intradialytic parenteral nutrition (IDPN) is a 
specific form of nutritional supplementation 
for ESRD patients on hemodialysis, based on 

the administration of nutrients (usually a 
mixture of amino acids, dextrose and lipids as 
lipid emulsions) during each dialysis session 

What is IDPN 



Modalities of IDPN 

a) Self-made IDPN 

- Sequential administration of nutrients in the circuit 
 

- All-in-one bags with nutrients compounded in the 
dialysis ward 
 
b) Pharmacy-compounded IDPN 
 

- All-in-one bags with nutrients compounded by 
hospital pharmacy  
 
 

  c) Commercial all-in-one admixtures 

XXX 



Sabatino A & Fiaccadori E, J Nephrol 2014; 27:377-383 



Sabatino A,  Fiaccadori E, J Nephrol 2014; 27:377-383 



Sabatino A,  Fiaccadori E, J Nephrol 2014; 27:377-383 



Safe IDPN 

 • Volume: not more than 1000 ml/dialysis 

• Infusion rate: not more than 250 

ml/hour 

• Aminoacids: not more than 50 g/dialysis 

• Glucose: not more than 500 

Kcal/dialysis 

• Lipids: < 1 g/Kg/dialysis, i.e. not more 

than 500 Kcal/dialysis 



Sabatino A, Fiaccadori E, J Nephrol 2014; 27:377-383 



Time of onset and duration of 

different insulin preparations 



What we can expect from IDPN 

• 1 L of IDPN /dialysis (1000 Kcal, 50 g of AA) for three 
HD/week 

 

• Weekly amount of nutrients by IDPN: 3000 Kcal + 
150 g 

 

• 10-15% of AA lost through the filter 

 

• Daily supplementation (including non dialysis days): 
5-6 kcal/Kg/day, 0.25 g/Kg/day of AA  i.e, not more 
than 20-25% of ideal daily nutrient intake targets 



Is IDPN safe in daily 

clinical practice? 



Very low rate of metabolic complications 

during IDPN in ESRD patients on HD 



No difference in serum triglyceride levels 

 between IDPN group and controls 



Any technical problem with filters and 

circuits when lipid emulsions are 

infused during the dialysis session? 



No changes of pressures in the extracorporeal circuit of 

dialysis during IDPN with 20% lipid emulsion in ESRD  
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No effects of parenteral nutrition with lipid emulsions on filter 

duration in sustained low-efficiency dialysis (SLED) 
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What are the specific nutritional 

 effects of intradialytic nutritional 

 support in ESRD patients? 



Muscle 

catabolism 

is activated 

during 

dialysis 



Negative protein balance in 

 skeletal muscle during hemodialysis 



AA are released from muscle protein catabolism during 

hemodialysis: they are in part utilized in the liver for 

acute phase protein synthesis, and in part they are 

removed by hemodialysis itslf 

Free AA losses into dialysate 8.2 gr/dialysis 

Plasma AA levels decreased by 33% 

 
                                                                 Wolfson M et al., 

                                                                 Kidney Int 1982; 21:500 



Positive effects of intradialytic 

nutritional support (oral or parenteral) 

• Improved energy balance 

• Improved protein (AA) balance 

• Improved albumin synthesis rate 

• Improved nutritional parameters 

Pupim LB et al., Sem Nephrol 2006; 26:134-157 



Positive nutritional and 

metabolic effects of IDPN 

 on nutritional status in 

ESRD  



The FINE study from France: 

 

One-yr IDPN on top of optimal 

 daily oral supplementation 



No advantage per se of adding IDPN to adequate oral supplementation 

Nutritional supplementation, no matter what was the modality (oral 

supplementation alone or IDPN+oral supplementation etc.) improved 

mortality in ESRD patients on HD if nutritional targets are met 



Take home messages 

• Protein-energy wasting (PEW) 
is frequent among ESRD 
patients on hemodialysis and 
represents a negative 
prognostic factor 

 

• Intradialytic nutritional support 
is able to improve nutritional 
status in ESRD and, likel, the 
vicious circle of PEW 

 

• Along with ONS, IDPN is a safe 
and effective modality for 
nutritional supplementation in 
selected patients  

 

 

 


