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Abstract

There are not enough studies on the benefits and harms of traditional and uniform dietary restriction in di-
alysis patients. For example, many studies show that restriction of phosphorus in the diet of dialysis patients
may lead to a worse nutritional status and will have a worse process. In addition, the restriction of potassium
in the diet may deprive dialysis patients of healthy diets related to the heart. This may lead to the intake of
more atherogenic diets. Another important point is that there is little data on the benefits of dietary sodium
restriction for dialysis patients. Alsg, limiting fluid intake in dialysis patients who need protein may naturally lead
to lower protein and calarie consumption. In diabetic dialysis patients, who are also wrong about carbohydrate
intake, this situation may cause harm instead of benefit. Since dietary fat containing omega-3 fatty acids can be
impartant sources of calories for dialysis patients, it is not very correct to restrict it. Also, data to justify other
dietary restrictions on calcium, vitamins, and trace elements in dialysis patients are scarce, and this is often
contradictory. Recently, the concept of renal rehabilitation, which includes exercise and nutrition programs for
patients with chronic kidney disease, has become popular. Renal rehabilitation, which includes both nutrition
and physical activity, has beneficial effects on the patient's physical ability and quality of life in dialysis patients.
In this review, information about what should be done in the diets applied in dialysis patients, the mistakes made
and renal rehabilitation are given.
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Introduction

Dietary management of patients with chronic kidney disease (CKD),
including those receiving dialysis treatment, is very important.
Therefore, all dialysis patients should definitely seek counseling from
a dietitian and nephrologist for diet regulation and counseling! Both
dietitians and nephrologists often place dialysis patients on a set of
dietary restrictions regarding phosphorus, potassium, sodium, fluid
intake, and carbohydrates and fat. In addition, while many dietitians
recommend high dietary protein intake to their patients, some
dietitians recommend losing weight to their patients.2 There are also
many different recommendations regarding food during hemodialysis
treatment around the world. In some countries, food intake is
recommended during dialysis, while in others it is prohibited.® In general,
the diet programs recommended for dialysis patients worldwide are
quite restrictive. Finding and applying the foods that are allowed to eat
in dialysis patients involve great difficulties for patients. Dialysis diet,
which is among the most restrictive diets, is difficult for many patients
and this situation causes compliance problems in patients. In this
review, some dietary recommendations and restrictions for dialysis
patients are reviewed and information about renal rehabilitation is
given.

Dietary Protein Recommendations for Dialysis Patients

The minimum dietary protein requirement should be above 0.2 g/kg/
day against protein-energy malnutrition. Protein intake in the general
non-vegetarian population in the US and most Western countries is
0.9-11 g/kg/day. In the healthy general population, daily dietary protein
intake should be 0.8 g/kg/day. Low amounts of protein are generally
recommended for patients with chronic kidney disease (CKD) who
are not dependent on dialysis. Generally, the recommended low
protein diet for non-diabetic dialysis patients is calculated to have
a daily protein intake of 0.6 g/kg/day (35-45 g protein for a 60 to
70 kg person). A very low protein diet consists of only 0.3 g/kg/day,
and this ratio is recommended for patients with CKD in the very late
stage® This recommended amount is higher than that of the general
healthy population and those on a low protein diet” However, a high
daily protein intake of 1.2 g/kg/day brings a somewhat high dietary
phosphorus and potassium load. This poses additional challenges
due to the higher risk of metabolic acidosis and the possibility of
higher fluid intake due to the greater food volume requirement. For
this reason, controlled and balanced protein intake should be made
according to the patient. By calculating the advantages of higher
dietary protein intake, recommendations can be made for patients
undergoing hemodialysis three times a week to eat more fruits and
vegetables with high protein content, such as meat, fish, eggs, poultry,
legumes, and tofu-based foods.>*

Phosphorus Restrictions in Dialysis Patients

Phosphorus monitoring in dialysis patients is one of the most
timeconsuming tasks for dietitians. According to recent studies in
dialysis patients, it has been revealed that restriction of phosphorus
will result in lower protein intake and this may increase the risk of
death due to protein-energy loss® A study by Lynch et al found
that prescribed dietary phosphorus restrictions were associated
with poorer indicators of nutritional status, and patients with less
phosphorus restriction had a higher survival rate. According to this
study, the survival rate of patients with and without dietary restriction
in terms of phosphorus was 27% and 29%, respectively.’ In another
study by Shinaberger et al., the survival rate was 10% higher in patients
with decreased serum phospharus but increased protein intake, while
the survival rate was 11% in patients with increased phosphorus but
decreased dietary protein. In the same study, it was determined that
the survival rate of those whose phosphorus and dietary protein
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intakes decreased at the same time was 6%.8 Accordingly, both old
and new data show that a low serum phosphorus level (<3.5 mg/dL)
is associated with higher mortality regardless of age!® According to
these studies, direct restriction of phosphorus and protein in dialysis
patients may bring more harm than benefit. Therefore, restriction of
phosphorus and protein intake in the diet of dialysis patients should be
done by considering the benefit of the patient.

Potassium Restrictions in Dialysis Patients

Dietary potassium restrictions are practiced in the early stages of
nondialysis-dependent CKD and in most patients on hemodialysis who
progress to end-stage renal disease. In a cohort study of hemodialysis
patients, patients with a pre-hemodialysis serum potassium range
of 4.6 to 5.3 mEq/L had a higher survival rate, whereas patients with
potassium levels <4.0 or 25.6 mEq/L had a higher mortality rate. In
the same study, it was determined that patients who consume more
protein also tend to have higher serum potassium levels® In a different
cohort study, it was suggested that the risk of death increased even
more when serum potassium levels were <3.5 mEq/L and 25.5 mEq/L in
dialysis patients! These studies show that direct potassium restriction
in dialysis patients is not correct, and very low and high serum
potassium levels are bad for the patient. Therefore, both hypokalemia
and hyperkalemia appear to be harmful in patients regardless of the
dialysis method. The variability of serum potassium in dialysis patients
is not directly related to dietary potassium intake, but some other
factors, such as potassium concentration in the dialysate bath, length
and frequency of dialysis treatment, are important factors affecting
potassium levels. Therefore, choosing beneficial potassium sources
with a more balanced and realistic approach rather than dietary
potassium restriction according to the patient's condition will benefit
the patient’

Carbohydrate Load and Dietary Glycemic Restrictions in Dialysis
Patients

A large proportion of patients on dialysis also struggle with diabetes.
For example, almost half of dialysis patients in the United States are
diabetic. Another important situation is that most diabetic dialysis
patients are subject to the same dietary restrictions as patients
with diabetes” Although a high glycemic load in dialysis patients
is associated with many poor outcomes, many diabetic dialysis
patients are at risk of hypoglycemia from time to time. Therefore,
insulin and oral hypoglycemic agents are reduced in these patients®
Indeed, hypoglycemia caused by hemodialysis is an underrecognized
and common condition that may occur more frequently in diabetic
dialysis patients™ Recent studies show that the best HbAlc target
range for diabetic dialysis patients is 7 to 9%, with an HbAlc value of
<6% is associated with malnutrition or uremia® Therefore, glycemic
restrictions applied in diabetic patients without CKD may cause more
harm than benefit in diabetic dialysis patients. Therefore, dialysis
patients with HbAlc <7% should not have strict dietary glycemic
restrictions, and in patients with higher HbAlc levels, a careful and
balanced diet of 35 Cal/kg/day should be considered.®

Dietary Salt and Fluid Restriction

Although there is substantial data showing that high weight gain is
associated with a higher risk of death between dialysis patients, there
are no convincing data to suggest that sodium restriction has any
effect on outcomes in dialysis patients. Indeed, according to recent
studies, it is stated that low salt intake in dialysis patients leads to
worse outcomes® In a study on fluid restriction, high fluid, weight, and
protein intake in hemodialysis patients were associated with greater
survival at first, while the same factors were associated with a higher
risk of death in later cases. Accordingly, attention should be paid to
adequate fluid intake focusing on optimal nutritional status rather
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than fluid restriction in dialysis patients It is also wrong to completely
eliminate fluid and salt restrictions in dialysis patients because of the
difficulties associated with high volume overload. However, especially
in dialysis patients with significant residual kidney function and urine
output, salt and fluid restrictions should not be high.

Fat Restrictions in Dialysis Patients

Although there are recommendations for low dietary fat in the general
population, there are no convincing data showing any advantage
of fat restriction in dialysis patients. Although the prevalence of
hypertriglyceridemia in the general population and dialysis patients is
close to each other, hypercholesterolemia is less common in dialysis
patients” In most epidemiological studies, it has been reported that
higher lipoprotein and body fat are associated with longer survival in
dialysis patients, while the relationship with HDL is more complex®
For this reason, reaching optimal fat and lipoprotein levels with
dietary modulations in dialysis patients can contribute positively to
patients. In other studies, the anti-inflammatory benefits of excessive
dietary intake of certain fats such as omega-6/omega-3 have been
suggested® Therefore, although it has not been proven yet, dietary fat
is both a good source of necessary calories and, if applied properly,
contributes to the reduction of inflammation.?

Vitamin and Trace Element Deficiency in Dialysis Patients

In dialysis patients suffering from protein-energy aspects, micronutrient
deficiencies such as trace elements and vitamins are also observed.
Common vitamin deficiencies observed in dialysis patients include
vitamin C (ascorbic acid), vitamin B8, folate, and calcitriol. In addition,
trace element deficiencies such as iron, zinc and selenium can be
observed in the same patient group. On the other hand, the majarity of
toxicities in dialysis patients can be caused by aluminum and copper.?
Deficiency of these essential substances in dialysis patients is often
associated with inadequate intake of natural resources such as fresh
fruit and vegetables due to dietary restriction. In order to eliminate
such deficiencies, the diet of dialysis patients should include adequate
amounts of fresh fruits and vegetables containing antioxidant vitamins
such as vitamins E, C, and carotenoids.”

Calcium Restrictions in Dialysis Patients

With the advent of calcium-free phosphorus binders and recent
data on vascular calcification, changes have been made recently to
current paradigms regarding maintaining a positive calcium balance
and recommending low dietary calcium.? Although the majority of
epidemiological studies show serum calcium levels >10.5 mg/dL as
a high risk of death, serum calcium levels less than <8.5 mg/dL are
also associated with higher mortality?® More calcium intake is not the
only reason for high calcium levels in the blood, but this may also be
caused by other hormonal disorders, including hyperparathyroidism.?
In this respect, instead of restricting the calcium diet of dialysis
patients directly, it is necessary to decide on this after conducting
the necessary examinations and evaluations of patients. Eating and
drinking restrictions during hemodialysis

There are significant restrictions on eating and drinking during
hemodialysis treatment in dialysis clinics in the United States
and Canada. Reasons for these restrictions include postprandial
hypotension, aspiration risk, infection control and hygiene, diabetes
and phosphorus control, need for dialysis personnel, and cost. However,
in other countries such as Germany and Japan, patients are provided
with food and beverage services during each hemodialysis treatment
session? In fact, providing high-protein meals and/or oral nutritional
supplements during the treatment of patients carefully selected and
followed up during hemodialysis is a viable patient-friendly strategy.
Eating and drinking and supplements during hemodialysis are not very
costly and are economically feasible.®
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Renal Rehabilitation in Dialysis Patients

With the increasing number of dialysis patients, the concept of
renal rehabilitation, which includes exercise and nutrition programs
for patients with chronic kidney disease, has become popular
recently. Renal rehabilitation for CKD patients is a comprehensive
multidisciplinary program led by doctors, rehabilitation therapists,
nutritionists, nurses, social workers, pharmacists and therapists.?®
According to many observational studies, better results in terms of
kidney were seen in CKD patients with high physical activity. In addition,
according to recent systematic reviews, the exercise program carried
out in dialysis patients has shown beneficial effects on the patient's
physical ability and quality of life. However, the beneficial effect of
exercise programs on overall mortality remains unclear. Skeletal
muscle loss occurs in CKD patients for many reasons. One of these
reasons is insufficient and unbalanced nutrition. In order to prevent
muscle loss in dialysis patients, it is especially important to take
adequate and regular proteins. Therefore, nutritional support is very
important in renal rehabilitation. Therefore, in addition to exercise, an
adequate source of energy, including carbohydrates, proteins, iron and
vitamins, is needed to prevent protein catabolism. Due to decreased
digestive function and energy loss due to dialysis treatment, dialysis
patients are recommended to take 1.2 times more protein than the
normal population. Motivating patients to participate in activities is also
an important part of renal rehabilitation. It is important for everyone to
understand the importance of renal rehabilitation to maximize patient
satisfaction.?®

The Renal Rehabilitation Guide

Although a series of articles and narrative reviews about exercise
in CKD were first published in 2010, there were no comprehensive
guidelines on exercise and physical activity for CKD patients at that
time. The first guideline was published in 2012 to increase physical
activity levels in kidney patients. Later, in 2013 and 2014, guidelines
on aerobic, resistance and flexibility exercises were published in CKD
patients in Australia and the USA.Z% However, at this point, there
were no specific recommendations regarding the types, intensity,
and volume of certain types of exercise for CKD patients. Thanks to
these advances, clinical practice guidelines for renal rehabilitation
were established by the Japanese Society of Renal Rehabilitation in
2018 This guideline constitutes an important example of the first
clinical practice guidelines for renal rehabilitation based on systematic
reviews and evidence.

Physical Activity in Dialysis Patients

Physical activity levels are greatly reduced in dialysis patients compared
to the general elderly population. The reasans for this include inactivity
for the dialysis procedure and the tendency of patients to have a
sedentary lifestyle on the day of dialysis due to post-dialysis fatigue
syndrome. It has been reported that physical activity in dialysis patients
is 17% lower on dialysis days compared to non-dialysis days.* Dialysis
patients often have many disorders that can lead to comorbidities
such as sarcopenia, mitochondrial dysfunction, anemia, bone and
mineral disorders, diabetes, neurological dysfunction, cardiovascular
dysfunction, diabetes, and neurological dysfunction. These disorders
are associated with reduced physical activity and are associated with
loss of muscle mass.® These conditions cause low exercise tolerance
in dialysis patients. Exercise tolerance is a strong prognostic factor
associated with mortality, independent of kidney function. Increasing
or maintaining exercise tolerance is a key factor for improving quality
of life in CKD patients. The exercise has four main components:
aerobic exercises, including walking and swimming, resistance training,
including push-ups and sit-ups, flexibility exercises, represented by
stretching, and balance training, represented by standing on one leg.
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In order to maximize the therapeutic effects of exercise in dialysis
patients, these components need to be balanced in combination or
individually modified. Exercise is not just the contraction of skeletal
muscles. Skeletal muscle contraction is needed for the circulatory
and respiratory system to transfer energy to the body. In order to
achieve exercise tolerance, it is important that the skeletal muscle,
cardiovascular system, respiratory system and nervous system work
together. Since exercise intensity is directly related to both the amount
of improvement in exercise capacity and the risk of adverse events
during exercise, attention should be paid to aerobic exercise intensity
in renal rehabilitation. Therefore, although assessing muscle function
is an important part of exercise, a comprehensive assessment of these
organs is required to assess exercise tolerance.

Discussion

It is unclear whether applying traditional dietary restrictions to dialysis
patients contributes to better outcomes. Although some dietary
restrictions may seem justified, excessive and extensive restrictions
may lead to worse health outcomes as they impair the nutritional status
and quality of life of patients. As stated above, strict dietary restrictions
in hemodialysis patients lead to insufficient intake of protein, fat, sugar,
carbohydrates, fiber, vitamins and important elements that the body
needs. According to some studies, it has been determined that patients
who do not comply with dietary restrictions live longer than patients
who comply with dietary restrictions. However, the hypothesis that
adhering to severe dietary restrictions may do more harm than good
needs support. Given the important knowledge gap discussed above,
there is an urgent need for research with applicability in the nutritional
management of dialysis patients. Future research in this area
requires larger clinical trials to evaluate and recommend on a patient
basis dietary restriction of protein, fat, carbohydrates, potassium,
phosphorus, calcium and salt. Physical activity, which decreases to
a minimum level in dialysis patients, causes irreversible damages in
the long run. This process, which starts with the loss of muscle mass,
causes serious problems in many organs and systems. In order to
prevent these negative processes in dialysis patients, exercises that
accelerate physical activity should be performed. Exercise programs,
which are defined with the concept of renal rehabilitation and aim to
build strong muscles in dialysis patients, also increase life expectancy.
Rehabilitation therapists, dietary nutritionists, nursing professionals,
social workers and pharmacists must work together to coordinate
renal rehabilitation in dialysis patients. Exercises applied in dialysis
patients include aerobic exercise, resistance training, flexibility exercise
and balance training. In dialysis patients, these exercises should be
combined in a balanced way and individually modified in order to
increase the benefit to the dialysis patient. Both the right nutrition
strategies and balanced exercises are among the most important
factors that increase the quality of life of dialysis patients.

Limitations

This review is limited by the heterogeneity of available studies and the
lack of large-scale randomized controlled trials.

Conclusion

Excessive dietary restrictions may be harmful, and individualized
nutrition combined with renal rehabilitation is essential for improving
outcomes in dialysis patients.
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