
Renal Nutrition 
News

The 6th Karolinska Institutet Advanced Renal Nutrition Conference was held  
April 3-5, 2014, in Stockholm, Sweden, and was organized by Peter Stenvinkel, 
MD, PhD, and Juan Jesús Carrero, PhD Pharm, PhD Med, of the Division of 
Renal Medicine at the Karolinska Institutet.  One hundred delegates from 14 
countries attended the conference.  

The overall learning objectives this year were:

•	 To understand the causes and metabolic changes contributing to protein-
energy wasting (PEW) in kidney disease.

•	 To evaluate screening measures of nutritional status and to develop the 
practical skills to implement and critically evaluate nutritional assessment 
methods and research published in professional journals.

•	 To review current renal-specific nutritional practices, nutritional guidelines and 
treatment options for the range of chronic kidney disease (CKD) patients in a 
variety of health care settings worldwide.

The following main topics were included in the conference:

•	 Causes and Consequences of PEW

•	 Nutritional Strategies for CKD

•	 Nutritional Screening and Assessment

•	 Nutritional Therapy in Action

•	 Debate on the use of PEW-preventive nutrition support in all CKD patients 

•	 Case Studies

•	 Vitamin D Supplementation in CKD

•	 Global Research Updates 

•	 Acidosis and Nutritional Status in CKD 

Highlights from the 6th Karolinska 
Institutet Advanced Renal Nutrition 
Conference  

Protein-energy wasting (PEW) affects 12%-
18% of the patients with stage 3 and 4 
CKD; approximately 2/3 of dialysis patients; 
and 20%-30% of kidney transplant 
patients. (p 2)

PEW has been shown to have a negative 
effect on quality of life, mortality, risk for 
cardiovascular disease, and infections. (p 2) 

Inflammation, catabolism, and anorexia are 
key factors in the development of protein-
energy wasting (PEW). (p 2)

Nutrition screening and assessment: 
important tools for developing nutrition-
focused intervention for the prevention and 
treatment of PEW. (p 4)

Nutrition therapy, including renal oral 
nutritional supplements (ONS), plays a role 
in CKD management in dialyzed patients by 
helping to improve quality of life, nutrition 
status, and body composition. (p 7)

A large study of dialysis patients found 
the prevalence of frailty to be 73%, which 
was shown to have a negative impact on 
survival. (p 7)

Global research updates: New study 
results show that renal ONS increase 
serum albumin levels, muscle mass, and 
lean tissue mass, and improve nutritional 
status. (p 8)

Global research updates: Educating renal 
nurses and patients on the importance 
of ONS compliance resulted in an 
improvement from 25%-50% to > 80%. 
(p 9)
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Causes and 
Consequences 
of PEW
Epidemiology, growth, causes 
and consequences of PEW
Protein-energy wasting in acute and chronic kidney 
disease is defined as the loss of fat and lean body mass 
due to catabolism in the presence of nutritional and 
metabolic disorders.  The International Society of Renal 
Nutrition and Metabolism (ISRNM) has identified four 
criteria used for the clinical diagnosis of PEW.1  At least 
one measure from three out of the four criteria must be 
met to establish a diagnosis of PEW.    

Juan Jesús Carrero, PhD Pharm, PhD Med, 
(Stockholm, Sweden), discussed how the prevalence 
of PEW varies depending on the criteria used to define 
it, and that it varies by country, with little data available 
from developing countries.  Few studies have been 
done in early-stage CKD patients.  Results of 2 studies 

show that PEW affects about 12%-18% of patients with 
stage 3 and 4 CKD; both studies used the subjective global 
assessment (SGA) to assess nutritional status and PEW.2,3  
Depending on the method used, PEW was identified in 
patients on hemodialysis (HD) and peritoneal dialysis (PD) in 
17%-65% using SGA4,5 and in 46%-60% using malnutrition 
inflammation score (MIS).6,7  PEW appears to be prevalent 
in similar fashion in both HD (28%-54%)8 and PD patients 
(28%-81%).  The prevalence of PEW in renal transplant 
patients is around 20%-30%.  PEW has been shown to 
have a negative effect on quality of life,6 mortality,6 risk for 
cardiovascular disease,9,10 and infections.9,10

Inflammation, catabolism, and 
anorexia lead to PEW 
Inflammation can act directly or indirectly as a cause 
of increased catabolism leading to PEW.  Peter 
Stenvinkel, MD, PhD (Stockholm, Sweden) described 
six physiological pathways of inflammation that lead to 
increased catabolism, malnutrition, and the development of 
PEW. They are: (1) anorexia, (2) depression, (3) increased 
energy expenditure, (4) direct catabolic effects (e.g., IL-6), 
(5) indirect catabolic effects (e.g., insulin, myostatin), and (6) 
suppression and/or resistance to anabolic hormones (e.g., 
insulin-like growth factor, growth hormone).

ISRNM criteria for diagnosing PEW1

Category Test

Serum chemistry

•	 Serum albumin < 3.8 g/100mL (Bromcresol Green)

•	 Serum prealbumin (transthyretin) < 30 mg/100 mL for maintenance dialysis patients 
only; levels may vary according to GFR level for non-dialyzed CKD patients Stages 2-5

•	 Serum cholesterol < 100 mg/100 mL

Body mass

•	 BMI < 23 kg/m2

•	 Unintentional weight loss over time; 5%  loss over 3 months or 10% loss over  
6 months

•	 Total body fat percentage < 10%

Muscle mass

•	 Muscle wasting with mass reduced by 5% over 3 months or 10% over 6 months

•	 Reduced mid-arm muscle circumference area > 10% reduced in relation to 50th 
percentile of reference population

•	 Creatinine appearance

Dietary intake
•	 Unintentional low dietary protein intake (DPI) (< 0.80 g/kg/day for at least 2 months for 

dialysis patients, or <0.6 g/kg/day for non-dialyzed CKD patients Stages 2–5)

•	 Unintentional low dietary energy intake (DEI) <25 kcal/kg/day for at least 2 months
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Undernutrition in PEW
Anorexia, occurring in 40%-50% of dialysis patients,12,13 
has been show to decrease survival,13-15 increase 
hospitalization rates,12,13 and contribute to poor quality of 
life.15  Anorexia may be a sign of uremic toxicity.  Reduced 
food intake was noted in rats injected with uremic plasma 
versus control.16  What is in uremic plasma that causes 
anorexia?  Des-acyl ghrelin, a hormone that decreases 
food intake and delays gastric emptying, has been found to 
be elevated in end-stage renal disease (ESRD) patients.17  
Appetite improved in malnourished dialysis patients who 
were given acyl-ghrelin.18 

Anorexia may also be due to low serum branched chain 
amino acid (BCAA) levels.19  Oral food intake increased 
over 6-months in 28 patients on peritoneal dialsysis with 
anorexia and low albumin who were given oral BCAA.20

Other causes of anorexia include:

•	 inflammation14

•	 oral problems, such as taste abnormalities or 
swallowing problems 

•	 dental problems

•	 impaired olfactory function

•	 gastrointestinal (GI) problems, including anatomic GI 
disorders such as gastritis, and functional GI disorders 
such as malabsorption and delayed gastric emptying21 
and dyspepsia22 

Dr. Carrero provided his thoughts on how to treat anorexia.  
He stated we should assess for appetite, identify and treat 
the underlying cause of anorexia, support and promote 
food intake and physical activity, optimize dialysis dose, 
and consider appetite stimulants such as megestrol 
acetate.

Pathophysiology of PEW: 
Reduced anabolic drive 
Alp Ikizler, MD (Nashville, Tennesse, USA) discussed 
protein balance and the catabolic effect of hemodialysis. 
Protein balance is achieved when protein synthesis and 
breakdown are balanced.  Growth occurs when synthesis 
is greater than breakdown, whereas, wasting occurs when 
breakdown is greater than synthesis.  

Higher negative nitrogen balance has been noted on dialysis 
days compared to non-dialysis days.23  This observation 
suggests that hemodialysis induces catabolism.  A 
significant amount of amino acids (about 7 g per dialysis 
session) have been shown to be lost into the dialysate.24

Hemodialysis causes net whole-body and net skeletal 
protein loss.25  To compensate for this catabolism, providing 
intradialytic oral nutrition with amino acids, dextrose, and 
lipids can help promote net protein anabolism.26

Common hormonal and metabolic abnormalities can cause 
PEW.  These include resistance to growth hormone and 
insulin-like growth factor-1, metabolic acidosis, and insulin 
resistance or deficiency, which worsens as kidney function 
declines.27  Providing bicarbonate to correct acid-base 
balance has been shown to improve nutritional status.28  

Patients with diabetes and CKD seem 
to lose more muscle mass than patients 
without diabetes.29 



4

Nutritional 
Strategies for 
CKD
Nutritional requirements for 
ESRD dialyzed CKD patients
Dietary intake, especially protein and energy, is one of the 
four criteria used to diagnose risk of PEW.  Protein intake 
should be assessed every month and energy intake 
every 3-6 months.30  Denis Fouque, MD, PhD (Lyon, 
France), conducted an observational cohort study in 
3,000 maintenance hemodialysis patients and found the 
optimal protein intake to be 1.1 g/kg/day.31

Interventions to improve nutritional status include oral 
nutritional supplements (ONS) and intradialytic parenteral 
nutrition.  As proposed by the ISRNM algorithm for 
nutrition support in patients with CKD, CKD-specific oral 
nutritional supplements at home or during dialysis can 
help patients achieve target dietary protein intake (DPI) of 
> 0.8 g/kg/day for patients with CKD stage 3-4 and DPI 
of 1.2 g/kg/day for patients with CKD stage 5.32  

Lacson and colleagues reported up to a 34% risk 
reduction in 1-year mortality in hypoalbuminemic (albumin 
< 3.5 mg/dL) patients on hemodialysis who received 
intradialytic ONS compared to patients in the control 
group.33  In a meta-analysis that included 429 patients on 
maintenance hemodialysis, enteral multinutrient support 
(oral or tube) was found to increase serum albumin and 
improve dietary intake versus routine care.34  

Dietary modifications to modulate 
metabolic response in CKD 
patients
Risk of death and rate of cardiovascular events have been 
shown to increase as GFR declines.35

Glycemic load of the diet can also contribute to oxidative 
stress in maintenance hemodialysis patients.36 Anti-inflam-
matory therapy, such as anti-cytokine (IL-1 beta inhibition) 
and omega-3 fatty acids and antioxidants, can help modulate 
inflammation that drives oxidative stress and insulin resistance 
that contribute to cardiovascular disease risk.

Phosphorus and nutrition in CKD
Dietary protein and phosphorus are tightly linked so that a 
change in one will result in a parallel change in the other.  
Non-dialyzed uremic patients who consumed a low protein 
(0.3 g/kg/day), low phosphorus diet for 3 months were 
noted to have a reduction in serum phosphorus.37  However, 
restricting protein to control phosphorus may outweigh 
the benefit as seen with an increase in mortality.38 The 
source of dietary protein also plays a role in its absorption.  
Phosphorus is present in plant foods in the form of phytic 
acid, which is less absorbed in humans due to deficient 
phytase.  Plasma phosphorus was found to be higher from 
a meat diet versus a vegetarian diet.39 Inorganic phosphorus 
is a food additive in processed foods and drinks and can 
provide a significant amount of phosphorus in the diet.40 

Optimizing dietary fat for heart 
health
Data from the United States Renal Data System show that 
the percent of overweight and obese dialysis patients (based 
on BMI) is greater than those who are underweight or 
malnourished.  Body mass index (BMI) has been shown to 
be a deteminant of insulin resistance41 and oxidative stress42 
in patients with stage 3-4 CKD.  Patients with CKD appear 
to consume too much fat43 and the type of fat consumed 
(high intake of saturated fat) does not meet the American 
Heart Association recommendations for saturated fat < 10% 
of dietary energy.44,45  Diets high in saturated fats have been 
associated with inflammation, hypertriglyceridemia, and 
increased mortality risk.46  In contrast, fish intake has been 
associated with increased survival in dialysis patients.47  
Evidence from randomized, controlled trials support the 
intake of omega-3 fatty acids to improve blood lipids, reduce 
inflammation,48 and improve graft patency49 in people with 
CKD.  Omega-3 fatty acids have also shown promise in 
delaying the progression of CKD.48

Renal specific ONS are preferred 
because they provide an optimized 
nutrient profile.
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Nutritional 
Screening and 
Assessment
Tools and techniques
Nutrition screening helps identify patients who may be 
at nutritional risk who can benefit from a more indepth 
nutritional assessment and intervention.  Screening should 
be quick, easy to use, reliable, valid, specific to the patient 
population and setting, and easily performed by non-
nutrition professionals.

A nutrition assessment follows nutrition screening and 
provides a more detailed evaluation that leads to an 
intervention.  Maria de los Angeles Espinosa Cuevas, 
PhD (Mexico City, Mexico) discussed the following 
assessment tools that are specific for use with patients with 
renal disease:

•	 Malnutrition inflammation score (MIS)

•	 Subjective global assessment (SGA) modified

•	 Dialysis malnutrition score (DMS)

•	 Composite nutritional indexes

•	 Objective score of nutrition on dialysis (OSND)

The K/DOQI guidelines recommend using SGA.50  The 
DMS was developed in 1999 by Dr. Kalantar and adds 
co-morbidities to the SGA.51  In 2001, Dr. Kalantar 
developed the MIS, which includes the 7 components of the 
SGA (DMS) plus 3 new components:  BMI, serum albumin, 
and serum transferrin.52  Of the 3 scoring systems (SGA, 
DMS, and MIS), MIS has a stronger association with relative 
risk for death and first hospitalization.52  

The OSND was created to include objective 
assessments including dry weight over the last 3-6 
months, anthropometric measures, and biochemical 
measurements.53  The seven components of the OSND are 
stratified as normal, moderate, or low.

Integrating screening and 
assessment into your practice:  
Institutional challenges and 
strategies
When a renal dietitian is not available, nurses and 
physicians can include simple screening tools and 
questions related to appetite when they conduct a medical 
history.  Findings of the nutritional screening determine 
the need to conduct a nutritional assessment using either 
SGA or MIS.  Nutritional screening and assessment are 
also part of the algorithm published by ISRNM for the 
prevention and treatment of PEW.32

Of the 3 scoring systems: SGA, 
DMS, and MIS, MIS has a stronger 
association with relative risk for 
death and first hospitalization.52 
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Nutritional 
Therapy in 
Action
Diet and progression of CKD
Dr. Carrero discussed how dietary recommendations to 
delay CKD progression have focused on the following 
restrictions.  

Protein Protein quantity as well as quality (meat vs 
vegetable sources) can have an impact on eGFR54,55 
and phosphorus levels.39  Vegetarian diets have been 
shown to decrease production of uremic toxins.56 

Heart-healthy fats As discussed earlier, the type of fat 
has been shown to affect renal function.  In the Nurses 
Health Study involving 3350 women, after 10 years, 
saturated fat intake was associated with a higher risk of 
microalbuminuria and rapid eGFR decline.57 

Carbohydrates Recent studies have reported conflicting 
results regarding the effect of sugar-sweetened or 
artificially- sweetened beverages on CKD progression 
and kidney function.58,59  As such, a recommendation 
cannot be made regarding sugar restriction; however, 
increased sugar consumption can lead to obesity and 
an increased risk for diabetes, both risk factors for the 
development of CKD. 

Fiber Fiber provides many benefits in the diet. However, 
many fruits and vegetables that are sources of fiber 
are restricted due to potassium content.  In a large 
(14,543 participants) National Health and Nutrition 
Examination Survey (NHANES) III trial, a high fiber diet 
was associated with a decrease in inflammation and all-
cause mortality in patients with CKD.60  

Sodium Dietary sodium intake has been associated 
with albuminuria61 and faster eGFR decline.57  Although 
evidence currently does not suggest that sodium 
restriction delays CKD progression, strong evidence 
exists regarding the effect of sodium restriction on 
controlling blood pressure,62 a known risk factor for CVD 
and CKD. 

Role of the low protein diet in 
CKD management
A reduction in protein intake has been shown to reduce 
proteinuria.63  The optimal protein intake for non-dialysis 
patients with CKD is 0.6-0.75 g/kg/day.64 A low protein diet 
has been shown to improve dyslipidemia possibly as a result 
of less saturated fat intake associated with a reduction in 
meat intake.65  Dr. Fouque noted that 1 out of 3 patients do 
not accept a low protein diet.  Compliance can be assessed 
by measuring urinary urea.66  A reduction in protein intake 
can also cause a reduction in energy intake if the diet is not 
carefully planned.  The optimal protein intake for non-dialysis 
patients with CKD is 0.6-0.75 g/kg/day.

A reduction in protein intake can also 
cause a reduction in energy intake if the 
diet is not carefully planned.
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Muscle dysfunction, fraility  
and the role of exercise therapy  
in CKD
The prevalence of frailty was observed in 73% of 1576 
patients enrolled in the Comprehensive Dialysis Study.67  
In this study, frailty was shown to have a negative impact 
on survival.  Physical activity (sedentary vs non-sedentary) 
was also shown to affect survival in patients on dialysis.68  
Low serum creatinine, a marker of muscle mass, can be 
used as a predictor of mortality in chronic hemodialysis 
patients.69

In healthy individuals, resistance exercise increases muscle 
protein synthesis.  Patients on maintenance hemodialysis 
who exercised experienced an increase in fat-free mass 
at the end of exercise training.  Dr Ikizler described a 
study that combined exercise with intradialytic parenteral 
nutrition.  The additive effect of exercise and nutrition was 
demonstrated by an increase in forearm net muscle protein 
accretion.70

Diabetes, diabetic nephropathy 
and CKD:  Nutritional challenges
Patrizio Tatti, MD (Rome, Italy) discussed nutritional 
challenges for people with diabetes and CKD.  About 
40% of people with type 2 diabetes show signs of CKD.71  
Chronic kidney disease is a major predictor of mortality 
in people with type 2 diabetes.72  Dr. Tatti described the 
following potential risk factors for the development of 
diabetic nephropathy (DN):

•	 Sex (more common in males)

•	 Genetic factors

•	 Hypertension

•	 Blood glucose control

•	 Smoking

Diabetic nephropathy is diagnosed based on the presence 
of microalbuminuria, ultrasound, presence of retinopathy, 
and histology; however, the prevalence of DN is higher in 
patients with type 1 diabetes.

The kidney plays a role in removing exogenous insulin from 
the circulation. In patients with CKD, exogenous insulin 
dosage may need to be reduced to prevent hypoglycemia 
due to reduced exogenous insulin catabolism.  As GFR 
declines, insulin clearance decreases.73

What about protein in the diet?  A meta-analysis evaluated 
the effect of a low-protein diet on kidney function in 
diabetic nephropathy.  The low-protein diet was significantly 
associated with improvements in diabetic nephropathy 

in terms of GFR and proteinuria.74  Dr. Tatti discussed the 
potential causes of protein malnutrition in diabetes to be an 
increase in catabolism, microalbuminuria, reduced protein 
intake, and reduced anabolism.

Debate: Should all CKD patients 
have PEW-preventative nutritional 
support?
Drs. Ikizler and Fouque engaged in a debate about the 
use of nutritional support to prevent PEW for all patients 
with CKD.  Dr. Ikizler presented the pro side of the debate 
stating 10 compelling reasons why one should use renal-
specific ONS in non-dialyzed CKD patients.  Seven of the 
10 reasons he cites relate to prevention, while two relate 
to improvement.  A number of studies have demonstrated 
positive nutritional and clinical benefits of using ONS for 
managing PEW in dialysis patients.26,33,75-77 Additionally, 
ONS has been shown to reduce hospital length of stay, 
which leads to reduced hospital costs.78

Dr. Ikizler’s 10 reasons to use renal-
specific ONS in non-dialyzed CKD patients

1.	 Prevent development of PEW

2.	 Prevent frailty

3.	 Prevent loss of kidney function

4.	 Improve quality of life

5.	 Prevent obesity

6.	 Improve insulin sensitivity

7.	 Prevent systemic inflammation

8.	 Prevent oxidative stress burden

9.	 Prevent excessive health care costs

10.	Lack of serious objective reasons for 
not recommending

Studies have shown nutritional and clinical 
benefits of ONS for dialysis patients32

•	 Increased calorie and protein intake

•	 Improved serum albumin, serum prealbumin

•	 Improved nutritional status (SGA)

•	 Increased body weight or BMI

•	 Increased bone mass and bone density

•	 Improved hand grip strength

•	 Improved quality of life and mental health scores
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Professor Fouque presented the con side of the debate, 
suggesting protein intake should be reduced and energy 
intake increased because the problem is lack of energy 
(calories) not protein intake.  He stated that CKD is 
associated with anorexia and it has been found that 
energy and protein intake declines as CKD progresses.79  
In a study of predialysis patients, serum albumin 
increased after 6 months of dietary counseling by an 
RD.80  Professor Fouque concluded by stating that oral 
nutritional supplements are not needed as long as energy 
intake is increased and protein intake is optimal (0.6-0.7 
g/kg/day).

Nutritional challenges with 
peritoneal dialysis
Nikolina Bašić-Jukić, MD, PhD (Zagreb, Croatia)  
gave an overview of the nutritional and clinical challenges 
with peritoneal dialysis (PD). She cited advantages to PD 
as greater flexibility, more liberal diet, no need for vascular 
access, and better maintenance of residual renal function. 
However, the disadvantages include daily use (no free 
days), cosmetic effect of the PD catheter and potential 
for abdominal distention, possible limted physical activity, 
and the need to store dialysate fluid. Based on data from 
2008, of the 1.77 million people world-wide on dialysis, 
only 10.7% are on PD.81  She stated that in Croatia, only 
4% of the dialysis population is on PD.

Weight gain, diabetes, malnutrition, and PEW are 
nutritional challenges that can develop in patients on 
PD.  In an observation study of 100 patients on PD, 
weight increased over 17 months possibly due to glucose 
absorption from the dialysate and improved dietary 
intake.  However, after 17 months, patients began to lose 
weight.82  Possible reasons for this weight loss include 
a loss of appetite, a decline in residual renal function, or 
healthier patients moving on to transplantation, leaving 
weaker patients on continuous ambulatory peritioneal 
dialysis (CAPD).

Patients on PD also lose protein (approximately 10 g/day 
and 3-4 g amino acids/day), which is higher than seen 
in HD.83  Patients with moderate peritonitis can lose as 
much as 15 g of protein/day and up to 100 g of protein/
day with severe peritonitis.84  Evidence-based guidelines 
recommend 1.0-1.2 g/kg/day of protein for adults 
undergoing maintenance PD, in addition to adequate 
energy intake.85  People who are not able to meet their 
protein and energy needs orally or enterally can be given 
intraperitoneal parenteral nutrition (IPPN) to provide 
amino acids.  An improvement in nitrogen balance and 

nutritional status was noted in 11 studies of intraperitoneal 
AA infusions.86

People on PD are also prone to developing PEW due to 
nutrient losses in dialysis, loss of appetite due to glucose 
absorption from dialysis, peritonitis, and abdominal 
discomfort from dialysate.87

Vitamin D Supplementation  
in CKD
Vitamin D deficiency is common in patients with CKD. 
Vitamin D therapy has been shown to reduce cardiovascular 
morbidity and mortality in patients with CKD.88,89  
Muhammad Magdi Yaqoob, MD, PhD, FRCP (London, 
UK) reviewed two randomized controlled audit studies 
of two different clinical practices regarding vitamin D 
supplementation in haemodialysis patients.  In the 1st study, 
50,000 units of oral ergocalciferol was given once daily as 
a loading dose for 4 weeks followed by once monthly for 
5 months as maintenance therapy.  The primary outcome 
was change in weekly equivalent erythropoeitin stimulating 
agent dose requirement in relation to haemoglobin.  After 
6 months, 25-OH vitamin D levels increased significantly 
and EPO resistance index decreased in the patients who 
received supplementation compared to the controls who 
had a slight increase in 25-OH vitamin D levels and no 
change in EPO resistance index. 

In a 6-month exploratory, double blind, placebo-controlled 
study, vitamin D supplementation was found to improve 
microcirculatory function. 

Global Research Updates
Pratim Sengupta, MD, DM (Kolkata, India) discussed 
results from a study of intradialytic oral nutrition 
supplementation vs control in 110 patients.  Interim results 
show a positive impact on albumin as well as significant 
changes in BMI, muscle mass and MIS.

A study of ONS in hospitalized patients with stage 3 and 4 
kidney disease was reviewed by Dr. Espinosa from Mexico.  
Few studies of nutritional supplementation have been 
done in the predialysis patient population.  Dr Espinosa 
conducted a 2-week randomized, controlled trial in non-
dialyzed patients with an albumin < 3.1 g/dL.  Patients were 
randomized to one can of low protein renal ONS per day 
or to standard diet (30 kcal/kg/day and 0.8 g protein/kg/
day).  Results showed an increase in albumin in both groups; 
however, the increase was significant in the supplement 
group (P < 0.027).
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Josipa Radić, MD, PhD (Split, Croatia) attended 
the Karolinska conference in 2013 and afterwards was 
inspired to conduct a study on the effect of a high 
protein renal ONS on oxidative stress in hemodialysis 
patients.  She hopes to present her results at the 
conference next year.  She is also conducting a study 
to compare the effect of ONS and a standard nutrition 
regimen on biochemical and nutrition markers and 
cognitive and psychomotor function in malnourished 
patients on mainentance hemodialysis.  

Božidar Vujičić, MD (Rijeka, Croatia) conducted 
a 6-month pilot study on the impact of ONS on body 
composition (measured by multifrequency bioimpedence 
analysis) in hemodialysis patients. After 6 months, 
he found a non-significant increase in albumin and a 
significant increase in lean tissue mass. 

Helena Jackson, BSc, PgDip, MSc, RD (London, 
UK), discussed a renal-specific nutritional screening 
tool for use with patients in the hospital.  Currently, 
there is no universal screening tool for hospitalized 
renal patients.  The Malnutrition Universal Screening 
Tool (MUST) is not a good tool to use in renal patients 
because fluid shifts can affect weight and it is not 
sensitive enough to identify malnutrition in renal 
patients.90  An in-patient nutritional assessment tool, 
iNUT, was created based on the MUST traffic light 
classification.  This new tool was tested against MUST 
and SGA in 41 patients. The iNUT performed slightly 
better than MUST in identifying patients at nutritional risk 
and it was found to be easier to complete. Helena stated 
they would now like to do a larger, multi-center study.

Dragan Klaric, MD (Zadar, Croatia) presented an 
interesting case report about a 67-year-old female patient 
with ESRD on CAPD with depression and anorexia.  On 
admission her body weight was 35 kg (ideal body weight 64 
kg) and a BMI of 13.7.  She was seen by a psychiatrist and 
described eating mostly fruits and vegetables and feeling 
well when hungry, but feeling heavy, slow, and tired when 
full.  She was diagnosed with depression and an eating 
disorder.  She was prescribed one tetra of a high protein 
renal ONS per day along with vitamins, physiotherapy, and 
sertraline.  When she was released from the hospital, her 
weight had increased by 7 kg and her albumin was 3.7 g/L.  
In this patient, treating her depression helped improve her 
appetite and nutritional status.

Owen Kelly, PhD, RNutr (Columbus, Ohio, USA) 
presented a draft protocol for a PEW prevention study.  The 
protocol includes two phases- a treatment phase and a 
prevention (reoccurence) phase.  Patients will be screened 
based on 4 ISRNM criteria: serum albumin, weight loss, 
muscle mass (assessed by BIA or DEXA), and dietary intake.  
In the 1st phase, all patients will receive 1-2 servings of a 
renal-specific ONS every day for 3-6 months.  Phase II will 
include a control group that will receive standard of care.  
Phase II will last 3-6 months and will include 50 patients per 
group.  An optional 6-month follow-up can be conducted to 
assess for mortality.

Dr. Vujičić discussed patient education as an important 
driver of dietary compliance.  At the Clinical Hospital Centre 
in Rijeka, Croatia, ONS are regularly prescribed according 
to the guidelines.  A survey of 163 dialysis patients who 
were prescribed ONS found compliance to be 25% in the 
143 hemodialysis patients and 50% in the 20 PD patients.  
The major reason for non-compliance in the hemodialysis 
patients was poor appetite followed by diarrhea and 
taste. Taste and diarrhea were also the major reasons 
for non-compliance cited by the PD patients.  Based on 
these findings, two nurses were trained and patients were 
instructed to bring their supplements to the dialysis session 
and consume them during the last 2 hours of treatment.  
Compliance increased to 82% in the HD patients and 96% 
in the PD patients.  Educating both the patients and renal 
nurses appears to be a key strategy in improving compliance 
and nutritional status.

Dr. Bašić-Jukić  discussed the nutritional challenges for 
patients with encapsulating peritoneal sclerosis (EPS), a life-
threatening complication of PD.  These nutritional challenges 
include impaired peroral feeding and bowel motility, extreme 
PEW, and the need for PN.  Strategies to overcome 
these challenges include initiating nutrition support early 
(at diagnosis of EPS) that may include peroral nutritional 
supplements and/or PN, immunosuppressive therapy, and/
or surgery.
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Acidosis and Nutritional  
Status in CKD
Professor Yaqoob discussed how acidosis contributes 
to malnutrition by promoting anorexia, inhibiting albumin 
synthesis, and increasing protein degradation.  Correcting 
acidosis can improve nutritional status in patients with 
ESRD.  He reviewed a study in patients with stage 4 and 
5 CKD that evaluated the effect of correcting acidosis 
on the decline in eGFR and nutritional status.  The study 
was a two-year, open-label, prospective randomized, 
controlled trial in 134 patients.  Results revealed that 33% 
of the patients in the control group progressed to needing 
dialysis versus only 6% in the treatment group.  Correcting 
acidosis (treatment group) had a positive affect on protein 
intake at 24 months, and decreased protein catabolic rate 
at 12 and 24 months, and there were increases in albumin 
levels and mid-arm muscle circumference at 12 and 24 
months compared to the control group. Improvement in 
acidosis was also shown to improve quality of life scores 
for physical and mental health, kidney disease issues, and 
patient satisfaction as measured by KDQOL-SF36.
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ISRNM Nutrition Algorithm for Prevention and 
Treatment of PEW in CKD Patients

Periodic nutrition screening

•	 SAlb, weight, BMI, MIS, 
DPI, DEI

Continuous preventive measures

•	 Continuous nutritional counseling
•	 Optimize RRT-Rx and dietary nutrient intake
•	 Manage co-morbidities (acidosis, DM, inflammation, CHF, depression)

Indications for nutritional interventions despite preventive measures

•	 Poor appetite and/or poor oral intake
•	 DPI <1.2 (CKD Stage 5) or <0.7 (CKD Stages 3-4); DEI <30 kcal/kg/day
•	 SAlb <3.8 g/dL or SPrealb <28 mg/dL
•	 Unintentional weight loss >5% of IBW or EDW over 3 months
•	 Worsening nutritional markers over time
•	 SGA in PEW range

Start CKD-specific oral nutritional supplementation

•	 CKD Stages 3-4: DPI target of >0.8 g/kg/day (± AA/KA or ONS)
•	 CKD Stage 5D: DPI target >1.2 g/kg/day (ONS at home or during dialysis treatment; in-center meals)

SAlb >3.8; SPrealb >28; 
Weight or LBM gain

No improvement or deterioration

Nutrition assessment (as indicated)

•	 SPrealb; SGA; anthropometrics

Maintenance nutrition 
therapy goals

•	 SAlb >4.0 g/dL
•	 SPrealb >30 mg/dL
•	 DPI >1.2 (CKD Stage 

5D); >0.7 g/kg/day (CKD 
Stages 3-4)

•	 DEI 30-35 kcal/kg/day

Intensified therapy

•	 Dialysis prescription alterations
•	 Increase quantity of oral therapy
•	 Tube feeding or PEG, if indicated
•	 Parenteral interventions

 - IDPN (esp. if SAlb <3.0 g/dL)
 - TPN

Adjunct therapies

•	 Anabolic hormones
 - Androgens, GH

•	 Appetite stimulants
•	 Anti-inflammatory  

interventions
 - Omega-3; IL-1ra

•	 Exercise (as tolerated)

Ikizler TA, Cano NJ, Franch H, et al. Prevention and treatment of protein energy wasting in chronic kidney disease patients: a consensus 
statement by the International Society of Renal Nutrition and Metabolism. Kidney Int. 2013;84:1096-1107.
AA/KA, amino acid/keto acid; BMI, body mass index; CHF, congestive heart failure; CKD, chronic kidney disease; DEI, Dietary energy intake; DM, diabetes mel-
litus; DPI, Dietary protein intake; EDW, estimated dry weight; GH, growth hormone; IBW, ideal body weight; IDPN, intradialytic parenteral nutrition; IL-1ra, interleu-
kin-1 receptor antagonist; LBM, lean body mass; MIS, Malnutrition Inflammation Score; ONS, oral nutrition supplement; PEW, protein-energy wasting; RRT-Rx, 
renal replacement therapy prescription; SAlb, serum albumin; SGA, Subjective Global Assessment; SPrealb, serum prealbumin; TPN, total parenteral nutrition


