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European Guidelines for the Nutritional
Care of Adult Renal Patients

Introduction

These guidelines are aimed at improving the nutritiona care of patients with rena
disease throughout Europe. They aim to promote best practice based on expert opinion
and scientific evidence. This first publication is aimed at the care of adults with chronic
renal disease and does not include guidelines for paediatrics, nephrotic syndrome,
transplantation, diabetes or acute renal failure. These will follow at alater stage.

In 1998 the Nutrition Project Group of the EDTNA/ERCA produced the document,
European Standards for Nutrition Advice for Patients with Renal Diseases (Adult Rena
Patients over 18 years). This draft document was developed from the Standards of the
Renal Nutrition Group of the British Dietetic Association and followed extensive
consultation with dietitians, doctors and nurses across Europe on the nutritional
management of patients with renal failure.

Despite a consensus being reached in many areas, there were some aspects of care
where there was insufficient evidence or agreement. In these cases a compromise was
reached.

Examplesinclude:

The determination of ideal body weight (IBW) and the implications for the calculation
of individual nutrient requirements [Appendix I].

The level of protein restriction in the pre-dialyss rend patient. Some units use a
protein restriction of 0.6g/kg IBW/day; others recommend 0.8 to 1.0g/kg IBW/day to
reduce the risk of malnutrition.

The method of calculating fluid allowances in dialysis patients.

Examination of the scientific literature shows a paucity of evidence on dietary advice in
renal failure. Therefore, the guidelines are based on scientific evidence, where available,
and on a consensus of what constitutes ‘best practice’. In order to provide a bass for
audit and evaluation, ‘Outcomes have been described for the practitioner to assess their
own effectiveness in meeting the needs of the patient.

The nutrition advisors in rena units in Europe are a heterogeneous group. The
guidelines have been produced to support the range of healthcare professionas who take
on the task of nutrition advice. However, it should be recognised that renal units without
trained renal dietitians and sufficient resources may find it difficult to implement these
guidelines fully. Therefore it is hoped that knowledge of the guidelines will support all
nutrition advisors in their care of renal patients and highlight areas where further training
and resources may be required.
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1.0 Guideline General Principles

Guideline Structure

The Guidelines have been formatted to make them modality-specific. This is intended to
make them more accessible to those working in specific areas of renal care.

The structure of each Guideline has been standardised to include the following sections:

The Statement summarises the points of the guideline.
The Objective outlines the desired effect of intervention.

The Rationale describes why the guideline is required, based on current scientific
evidence and agreed best practice.

The Implementation describes the actions the dietitian/nutrition advisor has to
perform so that the patient is able to reach the described outcomes. It also illustrates
how each specific guideline can be applied in practice. In practice this will vary,
depending upon the presence of other diseases such as diabetes or cancer and on
individual characteristics of the patient.

The Outcomes are the measurable effects of the nutrition intervention. They are
specific, patient-centred and achievable in practice given sufficient resources. With the
outcomes the dietitian/nutrition advisor can agree goals for each guideline with the
patient. The outcomes are also the responsibility of the renal team and the patient
because other factors such as medica management, diadysis treatment and patient
adherence will influence the outcomes.

Guideline Implementation

There are generd principles for providing care. They form the basis for all the guidelines
and are as follows:

When advising the patient the dietitian/nutrition advisor will:

Work closely with other members of the multi-professiona team in devising an
appropriate nutrition treatment plan.

Make an appropriate nutrition treatment plan with the patient that ams to meet
nutritional goals and maximise quality of life.

Discuss with the rena team factors such as medication and the adequacy of
dialysis.

Request additional blood tests when necessary in liaison with the rena team.

Take into consideration any physical and mental disabilities of the patient.
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Take into consideration the cultural, socio-economic and educationa background
of the patient.

Make a plan for follow-up and evaluation of treatment.

Fully document the treatment plan in the relevant multi-professiona and dietetic
notes.

Advise the patient and other health professionals on the use of prescribable
products in order to meet the patient’ s nutritional requirements.

Take into account local guidelines on healthy eating and chronic disease
prevention e.g. lipids, antioxidants and life-style.

Take into consideration the national professional guidelines on conduct of practice
of the dietitian or other healthcare professionals.

Guideline Outcomes
The patient is satisfied with the advice provided by the dietitian/nutrition advisor.

The patient receives nutritional advice specific to their clinical condition and
adapted to their individual requirements.

The patient’s nutritiona status is optimised by regular review and appropriate
intervention.

The multi-professional team accepts the dietitian/nutrition advisor as a vaued
member of the team.
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2.0 Introduction to Diet on Haemodialysis

Scope Stable patients with chronic rena failure treated with regular
intermittent haemodialysis.

Haemodialysis is known to affect nutritional intake and the nutritional requirements of
the patient. Malnutrition is a common consequence of patients inability to meet their
requirements and has been shown to be a strong predictor of both morbidity and mortality
in haemodialysis patients.

Dietary intervention in this group ams to limit the intake of specific nutrients in an
attempt to control the accumulation of waste products during the inter-diaytic period. At
the same time it is vital to meet the nutritional requirements of the patient by maintaining
the overal adequacy of the diet.

More specificaly, the haemodiaysis diet has severa important functions:

To limit the build up of waste products (urea, phosphate, potassium, fluid and
salt).

To prevent metabolic complications (e.g. renal bone disease, anorexia etc).

To replace nutrient losses associated with the dialysis process (nitrogen, vitamins
and mineras).

To optimise/maintain nutritional status.
These guidelines include recommendations on the nutritional requirements of energy,

protein, phosphorous, potassium, fluid, sodium, vitamins and minerals in haemodialysis
patients.

Page 9



Dietitians’ Special Interest Group of the EDTNA/ERCA , October 2002

2.1 Energy

& Agreed Best Practice).

with reduced activity (Agreed Best Practice).

Statement Thedietitian/nutrition advisor will advise the haemodialysis patient on an
energy intake of 35kcal/kg IBW/day aiming for overall nutritional adequacy (Evidence

Reduced intakes (30-35kca/kg IBW/day) may be appropriate in the elderly and patients

Objective

To ensure that al haemodialysis patients achieve the recommended energy intake for
that individual. A target of 35kcal/kg IBW/day will ensure that the mgjority of patients
meet their energy requirements. A reduced target of 30-35kcal/kg IBW/day may be
appropriate in the elderly and patients with reduced activity.

Rationale

It is important to accurately assess energy requirements to prevent malnutrition. An
adequate energy intake will promote an optimal body weight and positive nitrogen
balance.

The requirements of patients on haemodialysis are thought to be similar to those of the
genera population (1,2). Energy intake plays a very important part in achieving nitrogen
balance in haemodialysis patients (3). As is the case in the genera population, energy
requirements in certain individuals, such as the elderly and those with low activity levels,
may be reduced (4).

Evidence indicates that there is a high prevalence of malnutrition in the haemodialysis
population (5,6). The effects of manutrition are widely accepted in this group and have
been linked to increased morbidity and mortality (7,8). Although malnutrition is
undoubtedly multi-factorial in nature, a decreased intake is likely to play an important
role. Studies have indicated that energy intakes in many haemodialysis patients are below
the recommended levels (9).

The effect of the dialysis process should also be taken into account. For example, losses
and gains of glucose may occur depending on the type of dialysis solution used (10).
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Implementation
The dietitian/nutrition advisor will:

Advise the patient on how to achieve an appropriate energy intake.

Estimate energy requirements as 35kcal/kg IBW/day for non-catabolic patients
[Appendix 1]. A reduction in energy requirements to 30kcal/kg IBW/day may be
appropriate in the elderly and patients with reduced mobility.

NB. In certain rena units alternative methods of calculation of energy requirements
such as the use of Schofield equations to estimate basal metabolic rate may be
preferred (11).

Outcome Measures

The dietitian/nutrition advisor will regularly assess the patient’s energy intake in
relation to their estimated energy requirements.

The nutritional status of the patient will be regularly assessed and monitored to ensure
that estimated energy requirements are appropriate for that individual.

The patient is able to state sources of energy in their diet and how to achieve the
recommended energy intake.
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2.2 Protein

Statement Thedietitian/nutrition advisor will advise the haemodialysis patient on a
dietary protein intake of 1-1.2g/kg IBW/day for active, non-catabolic patients (Evidence
& Agreed Best Practice).

Objective

To ensure that al patients achieve a protein intake which meets their requirements. An
intake of 1.0-1.2/kg IBW/day is recommended for active, non-catabolic patients.

Rationale

It is important to accurately assess protein requirements to prevent malnutrition and to
prescribe an optimal dietary protein intake (DPI).

Current understanding of protein requirements in haemodiaysis patients is based on
nitrogen baance studies involving small numbers of subjects under test conditions (1,3).
Despite the difficulties of extrapolating this data to the requirements of free-living
individuas, the available evidence indicates that a DPI of 1.2g/kg/day should be
recommended to ensure neutral or positive nitrogen baance in most clinicaly stable
haemodialysis patients.

The haemodialysis process contributes to the requirement for dietary protein. Diaysate
losses of proteins, including amino acids, peptides and whole proteins, are estimated to be
approximately 10-12g per session (12,13). However, there is much evidence to indicate
that many patients have sub-optimal intakes of protein, typically <1.0g/kg/day. This may
be associated with other powerful indicators of morbidity and mortality such as
hypoabuminaemia (14-16).

It is important to note that an adequate energy intake is required to achieve positive
nitrogen balance (Guideline 2.1).

Implementation
The dietitian/nutrition advisor will:

Advise the patient on how to achieve a protein intake of 1.0 — 1.2 g/kg I1BW/day for
stable, non-catabolic patients [Appendix I].
Provide individualised advice on suitable dietary sources of protein.

Regularly assess and monitor the patient’s protein intake in relation to their estimated
protein requirements.
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Outcome Measures

The patient is able to state sources of protein in their diet and how to achieve the
recommended protein intake.

The nutritiona status of the patient will be regularly assessed and monitored.
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2.3 Phosphorous

Statement Thedietitian/nutrition advisor will advise the haemodialysis patient on a
phosphorus intake of 1000-1400mg/day (32-45mmol/day) (Evidence & Agreed Best
Practice).

Objective

To ensure that al haemodiaysis patients receive advice on how to maintain acceptable
serum phosphate levels. This will be achieved through dietary modification and the
appropriate use of phosphate binding medication. The nutritional adequacy of the diet
will be maintained.

Rationale

In health, the kidneys play a key role in regulating serum phosphate and calcium levels.
Hyperphosphataemia is a common consequence of rena failure treated by haemodialysis
due to severa factors. These include the limited dialysability of phosphate and the need
for an adequate protein intake with its associated phosphorus load (17,18).

Hyperphosphataemia contributes to the development of rena bone disease through the
stimulation of parathyroid hormone (19). There is also growing evidence of the effect of
poor calcium and phosphate control on morbidity and mortaity due to increased
cardiovascular calcification. (20,21). Dietary phosphorus restriction is an essentia part of
controlling serum phosphate levels. However, the need to provide both an adequate
dietary protein intake and a palatable diet limits the degree to which dietary phosphate
can berestricted (18).

The appropriate prescription (selection, dose and timing) of phosphate binders is
equally important in controlling serum phosphate levels. However, difficulties with poor
compliance and side effects, including hypercalcaemia and adynamic bone disease, may
be experienced.

Implementation
The dietitian/nutrition advisor will:

Document clinical factors that may influence serum phosphate levels.
Explain the importance of controlling serum phosphate levels.

Ensure that the phosphorus restriction does not compromise overal nutritional
adequacy of the diet.

Advise on an appropriate intake of phosphorus using the following guidelines:
1000-1400mg (32-45mmol) phosphorus per day
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NB. These amounts are based on the average sized patient (60-80kg) and may need
adjusting for patients with a body weight outside this range.

Inform the patient about the acceptable serum phosphate levels (agreed locally).
Advise on the purpose and timing of phosphate binders where appropriate.

Advise the patient on dietary sources of phosphorus, which foods can be taken freely,
which can be eaten in moderation and those that should be avoided.

Identify any non-dietary causes of hyperphosphataemia in liaison with the multi-
professional team.

Outcome Measures
The patient is able to identify dietary sources of phosphorus, which foods can be taken
freely, which can be eaten in moderation and any foods that should be avoided.
The patient is able to identify their phosphate binder and state the appropriate dose and
timing.
The patient maintains acceptable serum phosphate levels, athough any non-dietary
causes of abnormal serum phosphate levels should be identified and corrected if
possible.
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2.4 Potassium

Statement Thedietitian/nutrition advisor will advise the haemodiaysis patient on a
potassium intake of 2000-2500mg/day (50-65mmol/day) (Agreed Best Practice).

Objective

To ensure that al haemodialysis patients receive advice to maintain acceptable serum
potassium levels. This will be achieved through dietary modification. The nutritional
adequacy of the diet will be maintained.

Rationale

In health, the kidneys play a key role in regulating serum potassium levels. For
haemodialysis patients the control of dietary potassium is important in preventing intra-
diaytic hyperkalaemia to reduce the risk of arrhythmias. It is also important to consider
other factors that may affect serum potassium levels. These include loss of residual rena
function, constipation, steroids, acidosis, catabolism and adequacy of diaysis (22).

In rena fallure there is an increase in faecal potassium losses, which becomes an
important source of potassium removal from the body (23). Constipation should be
avoided or treated promptly to assist with serum potassium control. Conversely diarrhoea
may result in increased potassium losses.

When managing hyperkalaemia due to under-dialysis, dietary restriction should only be
considered as a short-term solution due to the risk of compromising nutritional adequacy
and quality of life in the longer term.

The intake of high potassium foods during a haemodiaysis session should not be
encouraged. The potassium will not be removed during the diaysis period and may
contribute to inter-dialytic hyperkaaemia (24).

Implementation
The dietitian/nutrition advisor will:

Identify any non-dietary causes of hyperkaaemia in liaison with the multi-
professiona team. These should be corrected if possible

Explain the importance of controlling serum potassium levels.

Ensure that the potassium restriction does not compromise overal nutritional
adequacy of the diet.
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Advise on an appropriate intake of potassium using the following guidelines:
2000-2500mg (50-65mmol) potassium/day

NB. These amounts are based on the average sized patient (60-80kg) and may need
adjusting for patients with abody weight outside this range.

Inform the patient about the acceptable serum levels of potassium (agreed locally).
Advise the patient on dietary sources of potassium, which foods can be taken freely,
which can be eaten in moderation and those that should be avoided.

Advise the patient on methods of food preparation that will reduce potassium content.

Outcome Measures
The patient is able to identify dietary sources of potassium, which foods can be taken
freely, which can be eaten in moderation and any foods that should be avoided.

The patient is able to identify methods of food preparation that will reduce potassium
content.

The patient maintains acceptable serum potassium levels providing that no non-dietary
causes of abnormal serum potassium levels have been identified and corrected.
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2.5 Sodium and Fluid Management

Statement Thedietitian/nutrition advisor will advise the haemodialysis patient on a
sodium intake of 1800-2500mg/day (80-110 mmol/day) and afluid alowance of 500ml
plus a volume equal to daily urine output. (Evidence & Agreed Best Practice).

Objective

To ensure that all haemodialysis patients receive advice to control their dietary intake of
sodium and fluid whilst maintaining overall nutritional adequacy of the diet.

Rationale

In health, the kidneys help to maintain normal osmolarity and volume of body fluids
through the excretion of sodium and water.

In haemodiaysis patients, hypertension is associated with persistently high inter-
diaytic fluid gains and excessive fluid retention. This leads to an increased risk of
cardiovascular complications and mortaity (25,26). The primary means of regulating
fluid balance is by the control of dietary fluid intake and fluid removal on diaysis.
However, the rapid removal of large amounts of fluid a a haemodialysis session may
contribute to hypotension, cramps, arrhythmias, and angina. (27). By consensus, most
European haemodialysis units advise a maximum inter-dialytic weight gain of 1.5-2.0kg
or 4% dry body weight.

Dietary sodium restriction is important for the regulation of sodium and fluid balance
and for the control of fluid intake by reducing thirst (28).

Implementation
The dietitian/nutrition advisor will:

Advise on the gppropriate sodium and fluid allowances using the following guidelines.

Sodium 1800-2500mg/day (80-110 mmol/day)

Fluid 500ml + volume equal to daily urine output
(includes only foods that are liquid at room temperature and those
with ahigh fluid content that are set e.g. jelly, gravy, soup, ice-
cream)

Advise on the methods of food preparation that help to limit sodium/fluid intake.

Explain the effect of renal failure on fluid balance and the consequences of fluid
overload and dehydration.

Explain the benefit of a reduced sodium intake in controlling thirst and fluid intake.

Page 18




Dietitians’ Special Interest Group of the EDTNA/ERCA , October 2002

Define ideal weight, dry weight and actual weight for the benefit of the patient
(definitions should be standardised within the renal team).

Advise on the maximum inter-dialytic weight gain between two dialysis sessions of
1.5-2.0kg or 4% of dry weight. In the overweight, i.e. BMI >25, aweight equivalent to
aBMI of 25 should be substituted for dry weight [Appendix I].

Outcome Measures
Inter-diaytic fluid gain is within recommended limits.

The patient is able to state their fluid alowance.

The patient can state the maximum recommended inter-dialytic weight gain and is
aware if this has been exceeded.

The patient is able to state the benefit of limiting their sodium/fluid intake.

The patient can identify which foods should be avoided due to their high sodium/fluid
content.

The patient can identify methods of food preparation that help to limit sodium/fluid
intake.

The patient is able to measure and report their 24-hour urinary output, monthly or
when required.

The patient can state their ‘dry’, ideal and actua body weights and explain the
differences between these measures.
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2.6 Vitamins and Minerals

Statement The dietitian/nutrition advisor will ensure that the dietary intake of
vitamins and minerasin the haemodialysis patient is adequate and advise on
supplements as required (Agreed Best Practice).

Objective

To ensure that all haemodiaysis patients have an adequate intake of vitamins and
mineras and receive supplementation if required.

Rationale

The vitamin and mineral status of haemodiaysis patients remains a controversial topic.
There is inconclusive evidence on issues such as the effect of rena disease and failure on
requirements and the magnitude of the losses during haemodialysis.

There are several factors that may lead to a micronutrient deficiency. Water-soluble
vitamins are removed during haemodialysis, athough this may be offset by reduced
urinary losses and reduced renal catabolism of certain vitamins and minerals. Anorexia,
co-morbid conditions or therapeutic dietary restrictions resulting in an unpaatable diet,
may lead to poor food intake and an inadequate intake of vitamin and minerals. Drug-
nutrient interactions may also contribute to deficiencies (29).

In some renal units there are already protocols for routine supplementation of vitamins
and mineras. Vitamin D analogues are medically prescribed to treat rena osteodystrophy
if necessary. Iron and folate monitoring and supplementation are an integra part of
anaemia management (30). At this time it would seem prudent to ensure that local
recommended daily alowances for vitamins and minerads are achieved in the
haemodialysis population.

Implementation
The dietitian/nutrition advisor will:

Ensure that the diet meets requirements for protein and energy intake.

Ensure that the diet is free from any ingppropriate dietary restrictions, liasing with the
multi-professional team as required.

Take into account any potential effect on vitamin and mineral intake and make
appropriate recommendations when prescribing restrictive diets.

Use clinicd and laboratory investigations to confirm suspected vitamin/minera
deficiencies.

Advise the multi-professional team on the need for vitamin/mineral supplementation
as appropriate.
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Outcome Measures

The patient is free from any biochemical, clinical or other signs of vitamin and minera
deficiencies.

The patient is only following those dietary restrictions that are clinically indicated.
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3.0 Introduction to Diet on Peritoneal Dialysis

Scope Stable patients with chronic renal failure treated with continuous
ambulatory peritoneal didysis (CAPD)

Peritonea dialysis is known to affect both the nutritional intake and the nutritional
requirements of the patient. Malnutrition is a common consequence of patients' inability
to meet their requirements and has been shown to be a strong predictor of both morbidity
and mortality in peritonea diaysis patients

Dietary intervention in this group ams to meet the nutritional requirements of the
patient and to limit the intake of specific nutrients in an attempt to control the
accumulation of waste products. There is a need to compensate for the losses of
proteinfamino acids and gains of glucose across the peritoneal membrane. It is important
to maintain the overall adequacy of the diet.

More specificaly, the diet has severa important functions:

To limit the build up of waste products (urea, phosphate, potassium, fluid and
salt).

To prevent metabolic complications (e.g. renal bone disease, anorexia, obesity).

To replace nutrient losses associated with the dialysis process (nitrogen, vitamins
and mineras).

To take into account the calories absorbed from the dialysis fluid.
To maintain nutritiona status.

These guidelines include recommendations on the nutritiona requirements of energy,
protein, phosphorous, potassium, fluid, sodium, vitamins and mineralsin CAPD patients.
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3.1 Energy

Statement The dietitian/nutrition advisor will advise the peritonea dialysis patient
on an energy intake (35kcal/kg IBW/day, including calories from peritoneal absorption
of glucose) aiming for overall nutritional adequacy (Evidence & Agreed Best Practice).

Reduced intakes (30-35kcal/kg IBW/day) may be appropriate in the elderly and patients
with reduced activity (Agreed Best Practice).

Objective

To ensure that al peritoneal dialysis patients achieve the recommended energy intake
for that individua. A target of 35kca/kg IBW/day (including caories from peritonea
absorption of glucose) will ensure that the majority of patients meet their energy
requirements. A reduced target of 30-35kcal/kg IBW/day may be appropriate in the
elderly and patients with reduced activity.

Rationale

It is important to accurately assess energy requirements to prevent malnutrition. An
adequate energy intake will promote an optimal body weight and positive nitrogen
balance.

The energy requirements of patients on peritoneal dialysis are thought to be similar to
that of the genera population (1,31). As is the case in the genera population, energy
requirements in certain individuals, such as the elderly and those with low activity levels,
may be reduced (4).

Peritonea dialysis patients have an additional source of calories via the peritonea
absorption of glucose from dialysis fluid. Approximately 60-75% of the dialysis fluid
glucose may be absorbed during a six-hour dwell (32). Despite this, there is evidence to
indicate that up to half of all peritoneal diaysis patients have some degree of malnutrition
(33,34). Malnutrition has been shown to be associated with an increased relative risk of
death and increased hospitalisation rates (33).

Manutrition in peritoneal dialysis patients is multi-factorial in nature and decreased
intake plays an important role. Inhibitors of adequate energy intake include early satiety
due to abdomina discomfort from the presence of dialysis fluid, psychosocial factors,
over-restrictive diets and peritonitis-induced anorexia. Appropriate nutritional monitoring
and intervention is essential if these problems are to be overcome.
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Implementation
The dietitian/nutrition advisor will:

Advise the patient on how to achieve an appropriate energy intake.

Estimate energy requirements as 35kcal/kg IBW/day (including calories from
peritoneal absorption of glucose) for non-catabolic patients [Appendix I]. A reduction
in energy requirements to 30kcal/kg IBW/day may be appropriate in the elderly and
patients with reduced mobility.

NB. In certain rena units aternative methods of calculation of energy requirements
such as the use of Schofield equations to estimate basal metabolic rate may be
preferred (11).

Outcome Measures

The dietitian/nutrition advisor will regularly assess the patient’s energy intake in
relation to their estimated energy requirements.

The nutritional status of the patient will be regularly assessed and monitored to ensure
that estimated energy requirements are appropriate for that individual.

The patient is able to state sources of energy in their diet and how to achieve the
recommended energy intake.
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3.2 Protein

Statement The dietitian/nutrition advisor will educate the peritonea dialysis patient
on adietary protein intake of 1-1.2g/kg IBW/day for active, non-catabolic patients. A
higher intake of 1.5g/kg IBW/day is recommended for patients with peritonitis
(Evidence & Agreed Best Practice).

Objective

To ensure that al patients achieve a protein intake, which meets their requirements. A
minimum intake of 1.0/kg IBW/day is recommended for active, non-catabolic patients. A
higher intake of 1.5g/kg IBW/day is recommended for patients with peritonitis.

Rationale

It is important to accurately assess protein requirements to prevent malnutrition and to
advise or prescribe an optimal dietary protein intake (DPI).

Estimations of protein requirements in peritoneal dialysis patients are based on nitrogen
balance studies involving small numbers of subjects under test conditions (35-37).
Although some patients are able to achieve nitrogen balance on lower protein intakes, a
minimum DPI of 1.0g/kg/day is recommended in clinically stable patients on peritoneal
diaysis.

On average, peritonea losses of proteins of approximately 4-12g occur in patients on
peritonea diaysis (37,38). The development of peritonitis may cause an increase in
diaysate protein and abumin loss by as much as 70% during the infectious episode
38,39). Thiswill result in increased protein requirements.

It is important to note that an adequate energy intake is required to achieve positive
nitrogen balance (Guideline 3.1).

Implementation
The dietitian/nutrition advisor will:

Advise the patient on how to achieve a protein intake of 1.0-1.5g/kg IBW/day
[Appendix 1].

Provide individualised advice on suitable dietary sources of protein.

Outcome Measures

The patient is able to state sources of protein in their diet and how to achieve the
recommended protein intake.

The dietitian/nutrition advisor will regularly assess and monitor the patient’s protein
intake in relation to their estimated protein requirements.
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The nutritiona status of the patient will be regularly assessed and monitored.

Page 26



Dietitians’ Special Interest Group of the EDTNA/ERCA , October 2002

3.3 Phosphorus

Statement Thedietitian/nutrition advisor will advise the peritoneal dialysis patient
on a phosphorus intake of 1000-1400mg/day (32-45mmol/day) (Evidence & Agreed
Best Practice).

Objective

To ensure that al peritoneal diaysis patients receive advice to maintain acceptable
serum phosphate levels through dietary modification and the appropriate use of
phosphorous binding medication. The overall nutritional adequacy of the diet will be
maintained.

Rationale

In health, the kidneys play a key role in regulating serum phosphate and calcium levels.
Hyperphosphataemia is common in patients on peritonea dialysis due to several factors.
These include the poor dialysability of phosphate and the need to keep an adequate
protein intake with its associated phosphorus load (18,40).

Hyperphosphataemia contributes to the development of rena bone disease through the
stimulation of parathyroid hormone production (19). There is aso growing evidence of
the effect of poor cacium and phosphate control on morbidity and mortality due to
increased cardiovascular calcification (21). Dietary phosphorus restriction is an essentia
part of controlling serum phosphate levels. However, the need to provide both an
adequate dietary protein intake and a palatable diet limits the degree to which dietary
phosphate can be restricted (18).

The appropriate prescription (selection, dose and timing) of phosphate binders is
equally important in controlling serum levels. However, difficulties with poor compliance
and side effects, including hypercacaemia and adynamic bone disease, may be
experienced.

Implementation
The dietitian/nutrition advisor will:

Document medical factors that may influence serum phosphate levels.
Explain the importance of controlling serum phosphate levels.

Ensure that the phosphorus restriction does not compromise overal nutritiona
adequacy of the diet.
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Advise on an appropriate intake of phosphorus using the following guidelines:

1000-1400mg (32-45mmol) phosphorus per day

NB. These amounts are based on the average sized patient (60-80kg) and may need
adjusting for patients with abody weight outside this range

Inform the patient about the acceptable serum levels of phosphate (agreed locally).
Advise on the purpose and timing of phosphate binders where appropriate.

Advise the patient on dietary sources of phosphorus, which foods can be taken freely,
which can be eaten in moderation and those that should be avoided.

Identify any non-dietary causes of hyperphosphataemia in liaison with the multi-
professional team.

Outcome Measures

The patient is able to identify dietary sources of phosphorus, which foods can be taken
freely, which can be eaten in moderation and any foods that should be avoided.

The patient is able to identify their phosphate binder and state the appropriate dose and
timing.

The patient maintains acceptable serum phosphate levels, athough any non-dietary
causes of abnormal serum phosphate levels should be identified and corrected if
possible.
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3.4 Potassium

Statement Thedietitian/nutrition advisor will advise the peritoneal dialysis patient
on apotassium intake of 2000-2500mg (50-65mmol) (Evidence & Agreed Best
Practice).

Objective

To ensure that al peritoneal diaysis patients receive advice to maintain acceptable
serum potassium levels. This will be achieved through dietary modification. The
nutritional adequacy of the diet will be maintained.

Rationale

In health, the kidneys play a key role in regulating serum potassium levels. On
peritoneal dialysis the control of dietary potassium is important in preventing
hyperkalaemic episodes to reduce the risk of arrhythmias. It is also important to consider
other factors that may affect serum potassium levels. These include loss of residual rena
function, constipation, steroids, acidoss, catabolism and adequacy of dialysis (22).
Conversdly, there is adso a potentia for hypokalaemia in these patients, particularly if
they retain some residud renal function, if their diets are over-restricted or during periods
of poor food intake.

In rena failure there is an increase in faecal potassium losses, which becomes an
important source of potassium removal from the body (23). Constipation should be
avoided or treated promptly to assist overall control over serum potassium. Conversely
diarrhoea may result in increased potassium losses.

When managing hyperkalaemia due to under-didysis, dietary restriction should only
ever be considered a short-term solution to avoid compromising nutritional adequacy and
quality of life in the longer term.

Implementation
The dietitian/nutrition advisor will:

Identify any non-dietary causes of hyperkaaemia in liaison with the multi-
professiona team. These should be corrected if possible.

Explain the importance of controlling serum potassium levels.

Ensure that the potassium restriction does not compromise overal nutritional
adequacy of the diet.
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Advise on an appropriate intake of potassium using the following guidelines:

2000-2500mg (50-65mmol) potassium per day

NB. These amounts are based on the average sized patient (60-80kg) and may need
adjusting for patients with abody weight outside this range

Inform the patient about the acceptable serum levels of potassium (agreed locally).

Advise the patient on dietary sources of potassium, which foods can be taken freely,
which can be eaten in moderation and those that should be avoided.

Advise the patient on methods of food preparation that will reduce potassium content,
if appropriate.

Outcome Measures
The patient is able to identify dietary sources of potassium, which foods can be taken
freely, which can be eaten in moderation and any foods that should be avoided.

The patient is able to identify methods of food preparation that will reduce potassium
content, if appropriate.

The patient maintains acceptable serum potassium levels providing that no non-dietary
causes of abnormal serum potassium levels have been identified and corrected.
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3.5 Sodium and Fluid Management

Statement Thedietitian/nutrition advisor will advise the peritoneal dialysis patient
on a sodium intake of 1800-2500mg/day (80-110 mmol/day) and a fluid allowance of
800ml plus avolume equal to daily urine output (Evidence & Agreed Best Practice).

Objective

To ensure that all peritoneal dialysis patients receive advice to control their dietary
intake of sodium and fluid whilst maintaining overall nutritional adequacy of the diet.

Rationale

In health, the kidneys help to maintain normal osmolarity and volume of body fluids
through the excretion of sodium and water.

In peritoneal didysis the primary means of controlling fluid balance is by ultrafiltration
and a reduced dietary fluid intake. Peritonea membrane characteristics determine the
patient’s ability to ultrefiltrate and will need to be taken into account when prescribing
individualised fluid allowances.

Dietary sodium restriction is important for the regulation of sodium and fluid balance
and for the control of fluid intake by reducing thirst (28).

Fluid overload is usualy treated by increased ultrefiltration through the use of
hypertonic exchanges. The over-reliance on hypertonic solutions to control the symptoms
of fluid overload is associated with an increased glucose load upon the body. This
increases the risk of obesity, hypertriglyceridaemia and damage to the peritoneal
membrane. Therefore, the patient should be advised on the control of fluid intake rather
than using hypertonic solutions to prevent the accumulation of fluid.

Implementation
The dietitian/nutrition advisor will:

Advise on the gppropriate sodium and fluid allowances using the following guidelines
Sodium 1800-2500mg/day (80-110 mmol/day)

Fluid 800ml + volume equa to daily urine output (includes only foods
that are liquid at room temperature and those with a high fluid
content that are set e.g. tea, coffee, yoghurt, jelly, gravy, soup).
The ultrefiltration capacity of each patient will need to be taken
into account.
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Explain the effect of renal failure on fluid balance and the consequences of fluid
overload and dehydration.

Explain the benefit of areduced sodium intake in controlling thirst and fluid intake

Define ideal weight, dry weight and actual weight for the benefit of the patient
(definitions should be standardised within the renal team).

Outcome Measures
Weight gain is within recommended limits.

The patient is able to state their individualised fluid allowance.
The patient is able to state the benefit of limiting their sodium/fluid intake.

The patient can identify which foods should be avoided due to their high sodium/fluid
content.

The patient can identify methods of food preparation that help to limit sodium/fluid
intake.

The patient is able to measure and report their 24-hour urinary output, monthly or
when required.

The patient can state their ‘dry’ ideal and actua body weights and explain the
differences between these measures.
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3.6 Vitamins & Minerals

Statement Thedietitian/nutrition advisor will ensure that the dietary intake of
vitamins and minerasin the peritoneal diaysis patient is adequate and advise on
supplements as required (Agreed Best Practice).

Objective

To ensure that all peritonea dialysis patients have an adequate intake of vitamins and
mineras and receive supplementation if required.

Rationale

The vitamin and mineral status of peritonea dialysis patients remains a controversia
topic. There is inconclusive evidence on issues such as the magnitude of the losses during
diaysis and the effect of rena disease and failure on requirements. There are severd
factors that may lead to a micronutrient deficiency. Water-soluble vitamins are removed
during peritonea diaysis, athough this may be offset by reduced urinary losses and
reduced renal catabolism of certain vitamins and minerals. Anorexia, co-morbid
conditions or therapeutic dietary restrictions resulting in an unpalatable diet, may lead to
poor food intake and an inadequate intake of vitamin and minerals. Drug-nutrient
interactions may aso contribute to deficiencies (29).

In some renal units there are already protocols for routine supplementation of vitamins
and mineras. Vitamin D analogues are medically prescribed to treat renal osteodystrophy
if necessary. Iron and folate monitoring and supplementation are an integra part of
anaemia management (30). At this time it would seem prudent to ensure that local
recommended daily alowances for vitamins and minerads are achieved in the
haemodialysis population.

Implementation
The dietitian/nutrition advisor will:

Ensure that the diet is free from any ingppropriate dietary restrictions, liasing with the
multi-professional team as required.

Take into account any potential effect on vitamin and mineral intake and make
appropriate recommendations when prescribing restrictive diets.

Use clinical and laboratory investigations to confirm suspected vitamin and mineral
deficiencies.

Outcome Measures

The patient is free from any biochemical, clinical or other signs of vitamin and minera
deficiencies.

The patient is following only those dietary restrictions that are clinically indicated.
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4.0 Introduction to Diet for the Pre-dialysis Patient

Scope Stable patients with chronic renal failure who are approaching end-
stage renal failure but for whom dialysis is not yet indicated.

It is known that anorexia is a common symptom of chronic renal disease and patients
are at risk of malnutrition as a result of inadequate nutritiona intake. Metabolic changes
in chronic renal failure (CRF) also contribute to the development of malnutrition in this
patient group. Malnutrition in CRF patients has been shown to be a strong predictor of
both morbidity and mortality. Preservation of nutritional status is of primary importance
asloss of lean body mass is difficult to reverse, even after the initiation of dialysis.

Therefore, dietary intervention in this group is important to ensure the overall adequacy
of the diet in order to maintain good nutritional status. It aso aims to limit the intake of
specific nutrients in an attempt to control the accumulation of waste products. More
specificaly, the diet has severa important functions:

To limit the build up of waste products e.g. urea, phosphate, potassium.
To prevent metabolic complications e.g. renal bone disease, anorexia, obesity.
To attempt to delay the progression of renal failure in certain patient groups.
To maintain nutritiona status.
These guidelines include recommendations on the nutritional requirements of energy,

protein, phosphorous, potassium, fluid, sodium, vitamins and minerals in pre-diaysis
patients.
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4.1 Energy

Statement The dietitian/nutrition advisor will advise the pre-dialysis patient on an
appropriate energy intake of 35kcal/kg IBW/day (Evidence & Agreed Best Practice).

Reduced intakes (30-35kcal/kg IBW/day) may be appropriate in the elderly and patients
with reduced activity (Agreed Best Practice).

Objective

To ensure that al pre-diaysis patients achieve the recommended energy intake for the
individual. A target of 35kcal/kg IBW/day will ensure that the mgjority of patients meet
their energy requirements. A reduced target of 30-35kcal/kg IBW/day may be appropriate
in the elderly and patients with reduced activity.

Rationale

It is important to accurately assess energy requirements in order to prescribe an
adequate energy intake and to promote an optimal body weight and prevent malnutrition.
Adequate energy intake is important in achieving a positive nitrogen balance particularly
if protein intake is restricted (41).

The requirements of stable non-catabolic patients with chronic rena failure in the pre-
diaysis stage are thought to be similar to that of the general population (2). Energy
requirements in certain individuals, such as the elderly and those with low activity levels,
are likely to be reduced to 30kcal/kg IBW /day (4).

The pre-dialysis patient is at high risk from malnutrition. There is evidence to show that
many patients with chronic renal failure spontaneously reduce their energy intake as
glomerular filtration rate (GFR) decreases (42). The failure to maintain energy intake
may be due to several factors including anaemia, anorexia, nausea, fatigue, restrictive
therapeutic diets, co-morbid diseases and psychosocial factors. Manutrition in these
patients is difficult to treat and has a significant impact on mortality and morbidity on
diaysis (43). Early intervention and regular dietetic review are required to overcome
these obstacles and prevent malnutrition and its consequences.

Implementation
The dietitian/nutrition advisor will:

Advise the patient on how to achieve an appropriate energy intake.

Estimate energy requirements as 35kca/kg IBW/day for non-catabolic patients
[Appendix I]. A reduction in energy requirements to 30kcal/kg IBW/day may be
appropriate in the elderly and patients with reduced mobility.
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NB. In certain rena units alternative methods of calculation of energy requirements
such as the use of Schofield equations to estimate basal metabolic rate may be
preferred (11).

Outcome Measures
The dietitian/nutrition advisor will regularly assess the patient’s energy intake in
relation to their estimated energy requirements.

The nutritional status of the patient will be regularly assessed and monitored to ensure
that estimated energy requirements are appropriate for that individual.

The patient is able to state sources of energy in their diet and how to achieve the
recommended energy intake.
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4.2 Protein

Statement Thedietitian/nutrition advisor will advise the pre-diaysis patient on a
dietary protein intake of 0.6-1.0g/kg IBW/day for active, non-catabolic patients
(Evidence & Agreed Best Practice).

Objective

To ensure that all active, non-catabolic, pre-dialyss patients achieve a protein intake of
between 0.6 — 1.0/kg IBW/day. To ensure that patients who are advised to reduce their
intake to below 0.8/kg IBW/day are provided with adequate follow-up by trained rena
dietitians due to the increased risk of malnutrition.

Rationale

Chronic renal fallure is associated with abnormalities in protein and amino acid
metabolism that may influence the dietary requirements of these nutrients (44,45). Co-
morbid conditions such as diabetes, infection and malignancy may impose additiond
metabolic stress.

Many patients with chronic renal failure demonstrate a spontaneous reduction in protein
intake with advancing renal failure (46). This, combined with an inadequate energy
intake, will result in a negative nitrogen balance and muscle wasting (2,41,45). Therefore,
many patients will require intervention to achieve adequate intakes of both protein and
energy (Guideline 4.1).

There is some evidence indicating that initiation of a low protein diet may reduce the
rate of progression of renal failure in certain patients (47,48). However, the literature is
somewhat inconclusive and these diets are often difficult to achieve and are associated
with deterioration in nutritional status (49-51). In many European centres an intake of 0.6
g/kg/day is used. Others recommend a ‘controlled’ protein intake of 0.8-1.0g/kg/day due
to concerns about the increased risk of malnutrition associated with the more restrictive
diets (52).

Therefore, when using low protein diets in pre-diaysis patients, it is important to be
aware of the need for adequate monitoring of dietary intake and nutritional status by
trained renal dietitians. A low protein diet of below 0.8g/kg/day should provide at least
55% of protein as high biological value to ensure an adequate intake of essential amino
acids (53). An adequate energy intake is required to achieve a positive nitrogen balance
(Guideline4.1).

Implementation
The dietitian/nutrition advisor will:

Advise the patient on how to achieve a protein intake of 0.6 — 1.0g/kg IBW/day
[Appendix I]. Patients who are prescribed a protein intake of below 0.8g/kg IBW/day
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will be regularly reviewed by a trained renal dietitian to ensure adequacy of the diet
and reduce the risk of malnutrition.

Give individualised advice on suitable dietary sources of protein.
Regularly assess and monitor the patient’s protein intake in relation to their estimated
protein requirements.

Outcome Measures

The patient is able to state sources of protein in their diet and how to achieve the
recommended protein intake.

The nutritiona status of the patient will be regularly assessed and monitored.

Patients will not be prescribed a protein intake of below 0.8g/kg IBW/day unless they
have access to atrained renal dietitian for regular assessment and monitoring.
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4.3 Phosphorus

Statement Thedietitian/nutrition advisor will advise the pre-diaysis patient on a
phosphorus intake of 600 — 1000mg/day (19-32mmol/day) (Evidence & Agreed Best
Practice).

Objective
To ensure that all pre-dialysis patients receive advice to maintain acceptable serum

phosphate levels through dietary modification and the appropriate use of phosphate
binding medication. The nutritional adequacy of the diet should be maintained.

Rationale

In health, the kidneys play a key role in regulating serum phosphate and calcium levels.
Hyperphosphataemia is a common consequence of rend failure due to severa factors
including phosphate retention and altered metabolism.

Hyperphosphataemia contributes to the development of rena bone disease through the
stimulation of parathyroid hormone production (19). There is aso growing evidence of
the effect of poor cacium and phosphate control on morbidity and mortality due to
increased cardiovascular calcification (21).

Dietary phosphorus restriction is an essential part of controlling serum phosphate
levels. The gppropriate prescription (selection, dose and timing) of phosphate binders is
equally important in controlling serum phosphate levels. However, difficulties with poor
compliance and side-effects, including hypercalcaemia and adynamic bone disease, may
be experienced.

A phosphorus intake of less than 800mg per day is unlikely to be achieved without
restricting dietary protein intake to below 0.8g/kg IBW/day. Therefore this should not be
attempted without regular review by atrained rend dietitian (Guideine 4.2).

Implementation
The dietitian/nutrition advisor will:

Document medical factors, which may influence serum phosphate levels.
Explain the importance of controlling serum phosphate levels.

Ensure that the phosphorus restriction does not compromise overal nutritiona
adequacy of the diet.
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Advise on an appropriate intake of phosphorus using the following guidelines:
600-1000mg (19-32mmol) phosphorus per day

NB. These amounts are based on the average sized patient (60-80kg) and may need
adjusting for patients with abody weight outside this range.

Inform the patient about the acceptable serum levels of phosphate (agreed locally).
Advise on the purpose and timing of phosphate binders where appropriate.

Advise the patient on dietary sources of phosphorus, which foods can be taken freely,
which can be eaten in moderation and those that should be avoided.

Identify any non-dietary causes of hyperphosphataemia in liaison with the multi-
professional team.

Outcome Measures
The patient is able to identify dietary sources of phosphorus, which foods can be taken
freely, which can be eaten in moderation and any foods that should be avoided.

The patient is able to identify their phosphate binder and state the appropriate dose and
timing.

The patient maintains acceptable serum phosphate levels, athough any non-dietary
causes of abnormal serum phosphate levels should be identified and corrected.
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4.4 Potassium

Statement Thedietitian/nutrition advisor will advise the pre-diaysis patient on a
potassium intake of 2000-2500mg/day (50-65mmol/day) (Agreed Best Practice).

Objective
To ensure that all pre-dialysis patients receive advice to maintain acceptable serum

potassium levels through dietary modification. The nutritional adequacy of the diet will
be maintained.

Rationale

In health, the kidneys plays a key role regulating serum potassium levels. In patients
with renal insufficiency the control of dietary potassium is important in preventing
hyperkalaemic episodes to reduce the risk of arrhythmias. It is also important to consider
other factors that may affect serum potassium levels. These include the continued loss of
residual rena function, ACE inhibitors, constipation, steroids, acidosis and catabolism
(22). Conversely, there is also a potentia for hypokalaemia in these patients, particularly
in those on potassium-loosing diuretics with good residual capacity or poor dietary
intakes

In renal failure, there is an increase in faecal potassium losses, which becomes an
important source of potassium removal from the body. Constipation should be avoided or
treated promptly to assist with serum potassium control (23). Conversely diarrhoea may
result in increased potassium losses.

When managing hyperkalaemia due to delayed initiation of dialysis, dietary restriction
should only ever be considered a short-term solution to avoid compromising nutritional
adequacy and quality of life in the longer term.

Implementation
The dietitian/nutrition advisor will:

Identify any non-dietary causes of hyperkaaemia in liaison with the multi-
professiona team. These should be corrected if possible.

Explain the importance of controlling serum potassium levels.

Ensure that the potassium restriction does not compromise overal nutritional
adequacy of the diet.

Advise on an appropriate intake of potassium using the following guidelines:
2000-2500mg (50-65mmol) potassium/day

NB. These amounts are based on the average sized patient (60-80kg) and may need
adjusting for patients with abody weight outside this range.
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Inform the patient about the acceptable serum levels of potassium (agreed locally).

Advise the patient on dietary sources of potassium, which foods can be taken freely,
which can be eaten in moderation and those that should be avoided.

Advise the patient on methods of food preparation that will reduce potassium content,
if appropriate.

Outcome Measures
The patient is able to identify dietary sources of potassium, which foods can be taken
freely, which can be eaten in moderation and any foods that should be avoided.

The patient is able to identify methods of food preparation that will reduce potassium
content, if appropriate.

The patient maintains acceptable serum potassium levels providing that no non-dietary
causes of abnormal serum potassium levels have been identified and corrected.
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4.5 Sodium and Fluid Management

Statement Thedietitian/nutrition advisor will advise the pre-dialysis patient on a
sodium intake of 1800-2500mg/day (80-110 mmol/day). The patient will be advised on
areduced fluid intake if oedematous or otherwise medically indicated (Evidence &
Agreed Best Practice).

Objective

To ensure that al pre-dialysis patients receive advice to control their dietary intake of
sodium whilst maintaining overall nutritional adequacy of the diet. This will include
sodium supplementation for salt-losing conditions if necessary. To ensure that fluid
intake isrestricted if medicaly indicated.

Rationale

In health, the kidneys help to maintain normal osmolarity and volume of body fluids
through the excretion of sodium and water. This ability occurs over the wide range of
sodium intakes that may occur in normal diets.

In chronic rena failure, sodium excretion may not be adequate to maintain satisfactory
sodium balance and control extracellular fluid (ECF) volume on higher sodium intakes. A
high salt intake limits the efficacy of antihypertensive medication. Sodium restriction in
combination with antihypertensive medication is therefore necessary for the control of
ECF volume and blood pressure in these patients (28).

Fluid retention may be a problem in some patients and they will require individualised
advice on fluid intake if medically indicated. In certain conditions excessive loss of
sodium occur and sodium supplementation may be required.

Implementation
The dietitian/nutrition advisor will:

Advise on the gppropriate sodium and fluid allowances using the following guidelines:

Sodium 1800-2500mg/day (80-110 mmol/day)
Fluid Restricted if required to alevel as medically indicated

Advise on the methods of food preparation that help to limit sodium/fluid intake.

Explain the effect of renal failure on fluid balance and the consequences of fluid
overload and dehydration.

Explain the benefit of a reduced sodium intake in controlling blood pressure, thirst and
fluid intake.

Page 43



Dietitians’ Special Interest Group of the EDTNA/ERCA , October 2002

Outcome Measures
The patient is able to state the benefit of limiting their sodium/fluid intake.

The patient can identify which foods should be avoided due to their high sodium/fluid
content.

The patient can identify methods of food preparation that help to limit sodium/fluid
intake.

The patient is able to state their fluid alowance, if applicable.
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4.6 Vitamins & Minerals

Statement Thedietitian/nutrition advisor will ensure that the dietary intake of
vitamins and minerasin the pre-dialysis patient is adequate and advise on supplements
as required (Agreed Best Practice).

Objective

To ensure that all patients have an adequate intake of vitamins and minerals and receive
supplementation if required.

Rationale

The vitamin and mineral status of pre-diaysis patients remains a controversia topic.
There is inconclusive evidence on issues such as the magnitude of the effect of rena
disease and failure on requirements.

There are severa factors that may lead to a micronutrient deficiency. These include a
spontaneous reduction in dietary intake and the imposition of therapeutic diets. However,
these may be offset to some extent by reduced urinary losses and reduced rend
catabolism of certain vitamins and minerals. Drug-nutrient interactions may also
contribute to deficiencies (29).

In some renal units there are aready protocols for routine supplementation of vitamins
and mineras. Vitamin D analogues are medically prescribed to treat renal osteodystrophy
if necessary. Iron and folate monitoring and supplementation are an integra part of
anaemia management (30). At this time it would seem prudent to ensure that local
recommended daily allowances for vitamins and minerals are achieved in the pre-dialysis
population.

Implementation
The dietitian/nutrition advisor will:

Ensure that the diet meets requirements for protein and energy intake.

Ensure that the diet is free from any ingppropriate dietary restrictions, liasing with the
multi-professional team as required.

Take into account any potential effect on vitamin and mineral intake and make
appropriate recommendations when prescribing restrictive diets.

Use clinical and laboratory investigations to confirm suspected vitamin and mineral
deficiencies.

Advise the multi-professional team on the need for vitamin/mineral supplementation
as appropriate.
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Outcome Measures

The patient is free from any biochemical, clinical or other signs of vitamin and mineral
deficiencies.

The patient is only following those dietary restrictions that are clinically indicated.

Page 46



Dietitians’ Special Interest Group of the EDTNA/ERCA , October 2002

References

10.

11.

12.

Monteon FJ, Laidlaw SA, Shaib JK, Kopple JD. Energy expenditure in patients
with chronic renal failure. Kidney International 1986; 30 (5): 741-7

Schneeweiss B, Graninger W, Stockenhuber F, Druml W, Ferenci P, Eichinger S,
Grimm G, Laggner AN, Lenz K. Energy metabolism in acute and chronic rena
faillure. American Journal of Clinical Nutrition 1990; 52: 596-601

Slomowitz LA, Monteon FJ, Grosvenor M, Laidlaw SA, Kopple JD. Effect of
energy intake on nutritional status in maintenance hemodialysis patients. Kidney
International 1989; 35 (2): 704-11.

Department of Health. Dietary reference values for food energy and nutrients for
the United Kingdom: report of the panel on dietary reference values of the
Committee on Medical Aspects of Food Policy, Report on Health and Social
Subjects,41. London: HM SO, 1991.

Marcen R, Terudl JL, delaCa MA, Gamez C. The impact of malnutrition in
morbidity and mortality in stable haemodiaysis patients. Spanish Cooperative
Study of Nutrition in Hemodialysis. Nephrology Diaysis Transplantation 1997;
12 (11): 2225-7.

Aparicio M, Cano N, Chauveau P, Azar R, Canaud B, Flory A, Laville M,
Leverve X. and the French Study Group for Nutrition in Dialysis. Nutritional
status of haemodialysis patients: a French national cooperative study. Nephrology
Diaysis Transplantation 1999; 14 (7): 1679-86.

MaiorcaR, Brunori G, Zubani R, Cancarini GC, Manili L, Camerini C, Movilli E,
PolaA, d'Avolio G, Gelatti U Predictive value of dialysis adequacy and
nutritional indices for mortality and morbidity in CAPD and HD patients. A
longitudina study. Nephrology Didysis Transplantation 1995; 10 (12): 2295-305.

Leavey SF, Strawderman RL, Jones CA, Port FK, Simple nutritional indicators as
independent predictors of mortality in hemodialysis patients. American Journal of
Kidney Diseases 1998; 31 (6): 997-1006.

Lorenzo V, de Bonis E, Rufino M, Hernandez D, Rebollo SG, Rodriguez AP,
Torres A.Caloric rather than protein deficiency predominates in stable chronic
haemodialysis patients. Nephrology Dialysis Transplantation 1995;10 (10): 1885-
9

Gutierrez A, Bergstrom J, Alvestrand A. Haemodialysis-associated protein
catabolism with and without glucose in the dialysis fluid. Kidney International
1994, 46: 814-822.

Schofield WN, Schofield C, James WPT. Basal metabolic rate — review and
prediction. Human Nutrition: Clinical Nutrition 1985; 39 (suppl): 1-96.

Ikizler TA, Flakoll PJ, Parker RA, Hakim RM. Amino acid and abumin losses
during hemodialysis. Kidney International 1994; 46 (3): 830-7.

Page 47



Dietitians’ Special Interest Group of the EDTNA/ERCA , October 2002

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

Chazot C, Shahmir E, Matias B, Laidlaw S, Kopple JD. Diaytic nutrition:
provision of amino acids in dialysate hemodiaysis. Kidney Inernationa 1997; 52
(6): 1663-70.

Kopple D, Schinaberger JH, Coburn JW, Sorensen MK, Rubini ME. Optimal
dietary protein treatment during chronic haemodialysis ASAIO Transplant 1969;
36: M148-M151.

Acchiardo SR, Moore LW, Latour PA. Malnutrition as the main factor in
morbidity and mortality of haemodialysis patients. Kidney International
Supplement 1983; 16: S199-S203.

Ikizlier TA, Greene JH, Yenicesu M, Schulman G, Wingard RL, Hakim RM,
Nitrogen balance in hospitalised chronic haemodidysis patients. Kidney
International Supplement 1996; 57: S53-S56.

Hou SH, Zhao J, Ellman CF, Hu J, Griffin Z, Spiegel DM, Bourdeau JE.Calcium
and phosphorus fluxes during hemodiaysis with low calcium dialysate. American
Journal of Kidney Diseases 1991;18 (2): 217-24

Rufino M, de Bonis E, Martin M, Rebollo S, Martin B, Miquel R, Cobo M,
Herndndez D, Torres A, Lorenzo V. Isit possible to control hyperphosphataemia

without inducing protein malnutrition? Nephrology Dialysis Transplantation
1998; 13 (Suppl 3): 65-67.

Slatopolsky E. The role of calcium, phosphorus and vitamin D metabolism in the
development of secondary hyperparathyroidism. Nephrology Dialysis
Transplantation 1998; 13 (Suppl 3): 3-8.

Block GA, Hulbert-Shearon TE, Levin NW, Port FK. Association of serum
phosphorus and calcium x phosphate product with mortality risk in chronic
hemodialysis patients: a nationa study. American Journal of Kidney Diseases
1998; 27: 394-401.

Amann K, Gross ML, London GM, Ritz E. Hyperphosphataemia--a silent killer of
patients with renal failure? Nephrology Dialysis Transplantation 1999; 14: 2085-
7.

Bansal, VK. Potassium metabolism in rena failure: non-dietary rationae for
hyperkalaemia. Journa of Rena Nutrition 1992, 2 (Suppl.1), 8-12.

Martin RS, Panese S, Virginillo M, Gimenez M, Litardo M, ArrizurietaE,
Hayslett JP. Increased secretion of potassium in the rectum of humans with
chronic renal failure. American Journa of Kidney Diseases 1986; 8: 105-100.

Gardner J.L. The G.1. lag and its significance to the dialysis patient. Dialysis and
Transplantation 1979; 8: 132-133.

Neves PL, Silva AP, Bernardo |. Elderly patients in chronic hemodialysis: risk
factorsfor left ventricular hypertrophy. American Journal of Kidney Diseases
1997; 30: 224-228.

Page 48



Dietitians’ Special Interest Group of the EDTNA/ERCA , October 2002

26. Leggat JE, Orzol SM, Hulbert-Shearon TE, Golper TA, Jones CA, Held PJ, Port
FK. Noncompliance in haemodialysis: predictors and surviva analysis. American
Journal of Kidney Diseases 1998; 32: 139-145.

27. Kimmel PL, VarelaMP, Peterson RA, Weihs KL, Simmens SJ, Alleyne S,
Amarashinge A, Mishkin GJ, Cruz I, Veis JH.Interdiaytic weight gain and
surviva in haemodialysis patients: effects of duration of ESRD and diabetes
mellitus. Kidney International 2000; 57: 1141-1151.

28. Mailloux LU, Levey AS. Hypertension in patients with chronic renal disease.
American Journal of Kidney Diseases 1998; 32 (Suppl 3): S120-S141.

29. Mason NA, Boyd SM. Drug-nutrient interactions in renal failure. Journal of Renal
Nutrition 1995; 5: 214-222.

30. Working Party for European Best Practice Guidelines for the M anagement of
Anaemiain Patients with Chronic Renal Failure. European Best Practice
Guidelines for the Management of Anaemiain Patients with Chronic Rena
Failure. Nephrology Diaysis Transplantation 1999; 14 (Suppl 5): 14-15, 25-27.

31. Harty J, Conway L, Keegan M, Curwell J, Venning M, Campbell |, Goka R.

Energy metabolism during CAPD: a controlled study. Advances in Peritoneal
Dialysis 1995; 11: 229-33.

32. Heimbirger, O, Waniewski J, Werynski A, Lindholm B. A quantitative
description of solute and fluid transport during peritonea dialysis. Kidney
International 1992; 41: 1320-1332.

33. Churchill DN, Taylor DW, Keshaviah PR and The Canada-USA (CANUSA)
Peritonea Dialysis Study Group. Adequacy of Dialysis and Nutrition in
Continuous Peritoneal Diaysis: Association with Clinical Outcomes, Journal of
the American Society of Nephrology 1996; 7: 198-207.

34. Young GA, Kopple JD, Lindholm B, Vonesh EF, De Vecchi A, ScalamognaA,
Castelnova C, Oreopoulos DG, Anderson GH, Bergstrom J, et a. Nutritiona
assessment of continuous ambulatory peritoneal dialysis patients: an international
study. American Journal of Kidney Disease 1991; 17: 462-471.

35. Blumenkrantz MJ, Kopple JD, Moran JK, Coburn JW. Metabolic balance studies
and dietary protein requirements in patients undergoing continuous ambul atory
peritonea dialysis. Kidney International 1982; 21: 849-861.

36. Kopple JD, Blumenkrantz MJ. Nutritional Requirements for Patients undergoing
Continuous Ambulatory Peritoneal Dialysis. Kidney International 1983; 24
(Suppl.16): S295-S302.

37. Bergstrom J, First P, Alvestrand A, Lindholm B. Protein and Energy Intake,
Nitrogen Balance and Nitrogen Losses in Patients Treated with Continuous
Ambulatory Peritonea Dialysis, Kidney International 1993; 44: 1048-1057.

Page 49



Dietitians’ Special Interest Group of the EDTNA/ERCA , October 2002

38. Blumenkrantz, MJ, Gahl GM, Kopple JD, Kamdar AV, Jones MR,Kessel M,
Coburn JW. Protein losses during peritoneal diaysis, Kidney International 1981;
593-602.

39. Bannister DK, Acchiardo SR, Moore LW, Kraus AP. Nutritional effects of
peritonitis in continuous ambulatory peritoneal didysis (CAPD) patients. Journal
of The American Dietetic Association 1987; 87: 53-56.

40. Llach F, Yudd M. The importance of hyperphosphataemiain the severity of
hyperparathyroidism and its treatment in patients with chronic rena failure.
Nephrology Dialysis Transplantation 1998; 13 (Suppl. 3): 57-61.

41. Kopple JD, Monteon FJ, Shaib JK. Effect of energy intake on nitrogen
metabolism in nondialyzed patients with chronic renal failure. Kidney
International 1986; 29: 734-742.

42. Kopple D, Greene T, Chumlea WC, Hollinger DL, Maroni BJ, Merrill D,
Scherch LK, Schulman G, Shin-Ru Wang, Zimmer GS, for the Modification of
Diet in Rena Disease Study Group. Relationship between nutritional status and
the glomerular filtration rate: results for the MDRD Study. Kidney International
2000; 57: 1688-1703.

43. Chung SH, Lindholm B, Lee HB. Influence of initid nutritional status on
continuous ambulatory peritoneal dialysis patient survival. Peritoneal Dialysis
International 2000; 20: 19-26.

44. Kopple JD. Abnormal amino acid and protein metabolism in uremia. Kidney
International 1978; 14: 340-348.

45. Mitch WE, Jurkovitz C, England BK. Mechanisms that cause protein and amino
acid catabolism in uraemia. American Journal of Kidney Diseases 1993; 21: 91-
95

46. Ikizler TA, Greene JH, Wingard RL, Parker RA, Hakim RM. Spontaneous dietary
protein intake during progression of chronic rena failure. Journal of the American
Society of Nephrology 1995; 6: 1386-1391.

47. Fouque D, Laville M, Boissel JP, Chifflet R, Labeeuw M, Zech PY. Controlled
low protein diets in chronic renal insufficiency: meta-analysis. British Medical
Journal 1992; 304: 216-220.

48. Levey AS, Adler S, Caggiula AW, England BK, Greene T, Hunsicker L, Kusek
JW, Rogers NL, Teschan PE. Effect of dietary protein restriction on the
progression of advanced rena disease in the Modification of Diet in Renal
Disease Study. American Journal of Kidney Diseases 1996; 27: 652-663.

49. Klahr S, Levey AS, Beck GJ, CaggiulaAW, Hunsicker L, Kusek JW, Striker G,
for the Modification of Diet in Renal Disease Study Group. Effect of dietary
protein restriction and blood-pressure control on the progression of chronic renal
disease. New England Journal of Medicine 1994; 330: 877-884.

Page 50



Dietitians’ Special Interest Group of the EDTNA/ERCA , October 2002

50.

51.

52.

53.

Locatelli F, Alberti D, Graziani G, Buccianti G, Redaelli B, Giangrande A, and
the Northern Italian Cooperative Study Group. Prospective, randomised,
multicentre trial of effect of protein restriction on progression of chronic renal
insufficiency. The Lancet 1991, 337: 1299-1304.

Kopple JD, Levey AS, Greene T, Chumlea WC, Gassman JJ, Hollinger DL,
Maroni BJ, Merrill D, Scherch LK, Schulman G, Shin-Ru Wang, Zimmer GS, for
the Modification of Diet in Renal Disease Study Group. Effect of dietary protein
restriction on nutritiona status in the Modification of Diet in Renal Disease
Study. Kidney International 1997; 52: 778-791.

Locatelli F, Valderrabano F, Hoenich N, Bommer J, Leunissen K, Cambi V. The
management of chronic renal insufficiency in the conservative phase. Nephrology
Diaysis Transplantation 2000; 15: 1529-1534.

Kopple JD, Coburn JW. Metabolic studies of low protein dietsin uremia. .
Nitrogen and potassium. Medicine 1973; 52 (6): 583

Page 51



Dietitians’ Special Interest Group of the EDTNA/ERCA , October 2002

APPENDIX 1. Estimation of Ideal Body Weight

Statement Thedietitian/nutrition advisor will calculate Ideal Body Weight (IBW) as
aBody Mass Index (BMI) in the range for males and females 20 —25 kg/m?.

For those patients who are underweight (BMI1<20) IBW is estimated as aweight
equivalent to BMI 20. For those patients who are overweight (BM1>25) IBW is
estimated as aweight equivalent to BMI 25 (Agreed Best Practice).

Objective

To ensure that idea body weight (IBW) isindividually estimated for all patients based
on the calculation of body mass index (BM1). When calculating IBW to use aweight
equivalent to BMI 20 for patients whose BMI is below 20 and aweight equivalent to
BMI 25 for patients whose BMI is above 25. For patients whose weight is equivalent to a
BMI between 20 and 25 that weight should be considered to be the IBW.

Rationale

IBW is used to calculate individual requirements for energy, protein and other nutrients.
Therefore it isimportant to standardise the method of estimating IBW. The measurement
of body weight is complicated by the accumulation of fluids. Therefore, estimation of
actua body weight should take into account the degree of fluid overload or depletion.
This should be assessed with the help of an experienced renal clinician.

Implementation
IBW will be estimated from an accurate measure of height and weight using the BMI.

BMI will be calculated using the following formula: BM| = weight (kg) / height® (m)

For those patients who are underweight (BMI<20) IBW is estimated as a weight
equivalent to BMI 20. For those patients who are overweight (BMI>25) IBW is
estimated as aweight equivalent to BMI 25.

Example caculations of IBW:

i) Dry weight = 60kg, Height = 1.65m. BMI = 60 /1.65° = 22.
BMI is between 20-25, therefore IBW = actual weight = 60kg

i) Dry weight = 95kg, Height = 1.65m. BM| = 95 /1.65° = 36.
BMI>25, therefore IBW = BMI 25 = 68kg

Outcome Measures
Weight is assessed by the recommended method

All publications containing body weight and IBW should state the methods used to
caculateit.
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