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ABSTRACT

Background/Aims: Regular assessment of nutritional status of dialysis patients is vital for preventing
malnutrition and protein energy wasting. The aim of this clinical study was to analyze dietary intake of
dialysis patients and to determine if it meets their nutritional needs.

Methods: Clinical study was conducted on 30 randomly selected dialysis patients in the dialysis depart-
ment of the University Medical Centre Ljubljana. Nutritional interview was conducted unannounced five
times over a period of three months with the 24-hour recall method. Results were analyzed with Prodi 6.6
Expert software. Body composition was measured with bioimpedance spectroscopy.

Results: Average caloric intake of 30 patients is 14.1 £ 4.7 kcal/kg body weight per day, average protein
intake is 0.61 + 0.19 g/kg body weight per day. The average BMI (body mass index) is 27.9 + 4.4 kg/m2,
the average LTI (lean tissue index) is 12.5 + 3.1 kg/m2, the average FTI (fat tissue index) is 14.2 = 5.7
kg/m2 and the average phase angle is 4.2 &+ 1.0. Average calorie intake and protein intake are inadequate
according to the dietary recommendations for dialysis patients. Anthropometric measurements indicate
sarcopenic obesity.

Conclusion: According to the aim of the study, we confirmed that caloric and protein intake of dialysis
patients were inadequate according to their needs. Depending on the results of nutritional analysis and
bioimpedance measurements, we have confirmed the presence of protein energy wasting among observed
patients.
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INTRODUCTION

Dialysis patients have increased protein support in renal diseases is equivalent to other
needs and increased catabolism as a result of the treatments, patients still do not have regular assess-
treatment. Therefore, it is harder for them to con- ments of dietary intake and an individual optimal
sume recommended daily protein requirements nutritional regime. Poor nutritional status is quite
[Bovio, 2016]. Despite the fact that nutritional common among dialysis patients with occurrence
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rate of more than 20% of dialysis patients. In ad-
dition to weak general nutritional status, dialysis
patients often experience protein-energy wasting
(PEW), which can be caused by many factors in-
cluding inadequate protein and caloric intake [De
Mutsert, 2009]. The concept of PEW is defined
as state of nutritional and metabolic disorders in
patients with chronic kidney disease, which is
characterized by the loss of systemic body pro-
teins and energy stores. This is reflected in the loss
of muscle mass and adipose tissue, leading to ca-
chexia [Fouque, et al., 2008]. PEW is associated
with severe clinical outcomes, especially in dial-
ysis patients. PEW is closely linked to major ad-
verse clinical outcomes and causes hospitalization
and death [Kalantar-Zadeh, 2004]. Several factors
can affect nutritional and metabolic status of di-
alysis patients, therefore various therapeutic ap-
proaches are needed to reduce and prevent PEW.
This includes the optimization of dietary intake,
appropriate treatment for metabolic disorders
and systemic inflammation, and prescribing ap-
propriate dialysis regimens [Ikizler, 2013]. PEW
often occurs to patients transitioning to dialysis
treatment. Patients who are already malnourished
when starting dialysis treatment are most likely to
stay malnourished for one to two years after. On
the other hand good nutritional status at the start
of dialysis treatment is most likely to continue
[Laville, 2000]. Inadequate protein and energy in-
take is an important cause for PEW in chronic kid-
ney disease patients, especially for those receiving
dialysis treatment. An additional factor for muscle
loss in patients with chronic kidney disease is also
dialysis treatment [Ikizler, 2013]. PEW can be de-
termined by the malnutrition-inflammation score,
anthropometry, subjective global assessment and
by levels of biochemical parameters of albumin,
C-reactive protein and cholesterol [Bovio, 2016].
Despite the importance of adequate nutrition in
patients with chronic kidney disease, it can be dif-
ficult to investigate their exact nutritional intake.
The aim of our study was to assess nutritional
intake of 30 randomly chosen haemodialysis pa-
tients with 24 hour recall method. We compared
our data with dietary guidelines for dialysis pa-
tients. In particular we were interested whether di-
etary protein intake was sufficient for their needs.
Our working hypothesis was that dialysis patients
had insufficient daily protein intake due to other
dietary restrictions and increased needs.

SUBJECTS AND METHODS

Out of 220 haemodialysis patients who
were treated at the dialysis department of the
University Clinical Medical Centre in Ljublja-
na, only 30 patients were selected for the study,
because they were able to provide comprehen-
sive and reliable answers in all five interviews
with regards to the accuracy of the method. The
first nutritional interview was initially conducted
with more than 30 patients, but all were not able
to provide clear and reliable answers to the ques-
tions about the foods they consumed the previ-
ous day. Therefore, we did not carry out further
interviews with them. In the chosen group of
30 dialysis patients there were 15 women and
15 men. All patients agreed to participate in the
study and we also obtained permission from Eth-
ical Committee. All patients were older than 18
years of age. They all had chronic kidney disease
with kidney failure and received dialysis treat-
ment 2 to 3 times per week. 9 of chosen patients
also had diabetes. 40% of chosen patients were
in the age group between 70 and 80 years of age.

Assessment of nutrient intake

We estimated intake of energy, macro nu-
trients and some vital micro nutrients, using the
24 hour recall method. The 24 hour recall is a
simple method to record persons’ dietary intake
of previous day. It is a retrospective method that
requires an experienced interviewer, since it
is based on the respondents’ ability to remem-
ber all foods and drinks consumed the previous
day. As a retrospective method, it relies on an
accurate memory of intake, reliability of the re-
spondent not to under/misreport, and an ability
to estimate portion size. Domestic measurements
(spoon, palm, cup), food models, or image ma-
terial with portion displays can be used to assist
the responder with more accurate estimation of
portion sizes [Wrieden, 2009]. This method in-
volves a five-step system of questioning. Each
step involves obtaining various information on
all the consumed foods and beverages during the
previous day. Accurate tracking of the levels of
questioning and the use of images with portion
sizes reduces the under reporting of nutrient in-
take [Rumpler, 2008]. For more accurate results,
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it is necessary to carry out 3 to five nutrition-
al interviews with the 24 hour recall with each
patient. The final results are the average of all
five interviews conducted in person with all of
the 30 chosen patients. The advantage of the 24-
hour recall is its suitability for obtaining detailed
and qualitative information on consumed foods
during the previous day [Trabuls, 2001].

In a nutrition interview, we adjusted the
stages of the 24 hour recall by focusing primarily
on the main meals. We asked the patients to list
all the foods they had for breakfast, lunch, dinner
and snacks. During the conversation we made a
list of all consumed foods. We then asked them
to describe how the food was prepared (cooked,
baked, fried, etc.). In this step, we also showed
them images with measured portion sizes to help
them determine the size of their portions. We
also encouraged them to describe portions with
domestic measurements. Some patients preferred
describing the diet of the previous day chrono-
logically from morning to evening, and at the
same time giving information on how food was
prepared and portion sizes. In the third step we
asked them about the snacks that they might have
forgotten to mention. In the last step, we read the
list of foods and asked them if all the information
was correct and if they might have forgotten to
mention some foods consumed between meals,
such as fruit, coffee, juice, biscuits, salty snacks,
etc. To analyse daily energy and nutrient intake
we used the Prodi 6.6 Expert program.

Anthropometric Assessments

We measured body weight and height in all
patients. Body composition was measured with
the BCM-body composition monitor manufac-
tured by Fresenius Medical Care. Measurement
of the body composition was carried out before
patients were connected to the dialysis machine.

Laboratory Measurements

Routine laboratory biochemical tests were
performed in University Medical Centre of Lju-
bljana.

Statistical Analyses

Nutritional intake of macro- and micro-
nutrients, energy intake anthropo-metric data
and laboratory examinations were expressed
as means = SDs. Statistical analyses were per-
formed with Matlab software.

RESULTS

All 30 participants completed the study.
The mean age was 64.8 £ 14 and the average
dialysis duration was 6.5 + 5.4 years and all pa-
tients were adequately dialyzed.

Table 1. Mean + SD of anthropometric and clinical
features of the sample

Total (n=30)
Age ,years 64.8+ 14
Dialysis duration, years 6.5+54
Body mass, kg 79.3+15.6
BMI, kg/m? 279+44
LTI, kg/m? 12.5+3.1
FTIL, kg/m? 142+5.7
TBW 37.6+9.21
ECW 19.0+4.71
ICW 18.5+4.81
EN 1.0£0.1
BCM, kg 19.6 £ 8.0
Phase Angle 42+1.0
Albumin, g/l 382+32
PTH , ng/l 502.9 +533.9
CRP, mg/1 129+ 14.6
Ferritin, pmol/1 362.2 +239.9
Phosphate, mmol/l 1.6 0.4
Glucose, mmol/l 57+1.7
Calcium, mmol/l 22+0.2
Chloride, mmol/l 102.3+3.7
Creatinine, pmol/l 726.7 £160.9
Magnesium, mmol/l 1.0+0.2
Urea, mmol/I 26.2+4.5
K-Hb, g/l 115.1+9.8
K-Ht, 1 0.3+0.03
Potassium, mmol/l 5.5+0.7
A-Phosphatase, pkat/l 1.9+1.9
Total holesterol, mmol/l 40=+1.3
HDL cholesterol, mmol/l 1.1+0.3
Triglycerides mmol/l 21+1.6
Folic acid, nmol/l 143+9.5
vit. B12, nmol/l 304.6 £ 126.8

PTH - Parathyroid hormone; CRP — C-reactive protein

The main anthropometric and clinical char-
acteristics of the patients are shown in Table 1. The
average phase angle is quite low, which is an indi-
cation of cell membrane damage and cells’ inability
to store energy. A fairly high ITM, rather high FTI
and low LTI indicate the presence of sarcopenic
obesity [Lee, 2014]. The average E/I ratio is close
to 1, which indicates issues with fluid retention.
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Table 2. Mean + SD of daily energy
and nutrient intake of the sample

Total (n=30)

Energy, kcal/kg BM/day 14.1+4.7
Proteins, g’kg BM/day 0.61+0.19
Total CHO, g/day 125.8+49.4
CHO, g/kg BM/day 1.6 +0.6
Total Lipids, g/day 42.2+16.9
Lipids, g/kg BM/day 0.5+0.2
Sodium g/day 1.5+0.6
Potassium g/day 1.5+£0.5
Phosphorus g/day 0.6+0.2

BM-body mass, CHO-carbohydrates

Table 2 shows the average daily values
of energy,and macro- and micronutrients (Na,
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K and P). Dietary recommendations for energy
intake for active dialysis patients are 35 kcal/
kg BM/day, for protein intake 1.2-1.4 g/kg BM/
day. Recommendations for micronutrient intake:
phosphate 0.8-1 g/day, potassium 2-2.5 g/day
and sodium 1.8-2.5 g/day. Chronic haemodialy-
sis causes increased needs for folic acid (1 mg/
day), pyridoxine (10-20 mg/day), and vitamin
C (30-60 mg/day) [Priporocila, 2008]. Figure 1
shows the average energy intake for each patient.
Figure 2 shows average protein intake for each
patient. The red line in both figures indicates the
recommended intake according to patients’ indi-
vidual daily energy needs.
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Figure 2. Comparison of Daily protein Intake with recommended values
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DISCUSSION

Based on the recommendations for protein
intake for dialysis patients, ranging from 1.2-1.4
g/kg body mass per day, the daily protein intake
of our analysed patients is inadequate. Their dai-
ly energy intake is also inadequate, since does
not meet the guidelines for energy intake of ac-
tive patients, which is 35 kcal/kg body mass per
day. The dietary intake of analysed micronutri-
ents (K, Na, P) is appropriate according to the
recommendations [Priporocila, 2008].

Martins et al. [2015] in their clinical study
analysed the diet of elderly patients receiving di-
alysis treatment and found that their energy and
protein intake was inadequate. Other studies that
analysed nutritional intake of dialysis patients
also found macronutrient and micronutrient in-
take to be largely inadequate compared to rec-
ommendations [Bovio, 2016].

Many dialysis patients experience PEW,
due to inadequate daily protein intake. One of
the therapeutic approaches for preventing PEW
is the increase of protein intake [Kalantar-Zadeh,
2011]. Nevertheless, uncontrolled high daily
protein intake may have adverse effects for dial-
ysis patients as it is accompanied by higher phos-
phate intake. Therefore, nutritional interventions
need to be tailored individually according to the
needs of each patient [Kovesdy, 2016].

Since most high protein foods contain high
levels of phosphorus, the limitations in phospho-
rus intake can be the main reason for low protein
intake in dialysis patients’ diets [Martins, 2015].
Therefore, the question arises whether recom-
mendations for protein intake of 1.2g/kg body
mass per day are even appropriate at all. Can the
electrolyte balance of phosphorus be achieved
with such protein intake?

In addition to haemodialysis treatment, op-
timal nutritional support is extremely important,
as adequate diets prevents malnutrition. It also
reduces the accumulation of uremic toxins and
water retention in the body, while improving pa-
tient’s quality of life and prolonging their life ex-
pectancy [Kazancioglu, 2014].

Compliance with Ethical Standards

Authors declare that they have no conflict
of interest.

All procedures performed in studies in-
volving human participants were in accordance
with the ethical standards of the institutional
and/or national research committee and with the
1964 Helsinki declaration and its later amend-
ments or comparable ethical standards.

CONCLUSION

The amount of nutrient intake was calcu-
lated with 5 unannounced nutritional interviews.
24 hour recall method was used for interviewing
the patients. Our results indicated low nutrient
intake, especially energy and protein intakes
were inadequate. The intake of analyzed mi-
cro-nutrients corresponded to the recommenda-
tions. Although our research group was small
and couldn’t represent the entire dialysis popu-
lation, our result indicated that inadequate diet
in dialysis population caused malnutrition. This
is why regular nutritional assessment is particu-
larly important in preventing PEW and malnutri-
tion in dialysis patients. Successful collaboration
between patients and dietitian is essential for the
objective results of the 24 hour recall method
and the objective results of nutritional assess-
ment. Early identification of protein malnutrition
and successful nutritional intervention allows
optimum protein intake in haemodialysis treat-
ment, which results in improved nutrition, longer
life expectancy and improved quality of life for
dialysis patients.
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Pe3ume

HYTPULIUCKA OLHEHA HA TAIIMEHT HA JINJAJIM3A 3ACHOBAHA HA UHTEPHET-
AJIATKA IITO OBO3MOXYBA ITIOTOYHO JIEKYBAIbE HA HEUCXPAHETOCTA

Muxena ®epiaunn u bojan Knan

Opnnen 3a qujanusa, YHUBEP3UTETCKU KIMHUYKY HeHTap Bo JbyOspana, CnoBeHuja

Hcropuja/mesau: PeroBHarta npoueHka Ha HyTPUTUBHUOT CTaTyC HAa MALMCHTUTE HA JUjajik3a € ol
BUTAJIHO 3HAYCH:-E 3a CIIPEUyBamke HA HEHCXPAaHEeTOCTa U 3arybara Ha nporenHuTe. Llenra Ha oBaa KIMHUYKA
cTyaMja Oerie Aa ce aHaJIM3upa NCXpaHaTa Ha MAlMeHTHTE Ha I1jajii3a 1 Jja e yTBPIH J1aJIi T' 3a7J0BOJTyBa
HUBHHUTE HYyTPUTUBHU IOTpPeOU.

Metoau: Knuaunika ctyauja 6emre ciposefeHa Ha 30 cimydajHo n30paHy MAMeHTH Ha THjan3a BO
Opuernot 3a qujanu3a Ha YHUBEP3UTETCKUOT MEIUIIMHCKH TieHTap JbyOspana. MHTEpBjyTO 3a HCcXpaHara
Oerrre CITpoBeICHO HeHAjaBEHO, TICTIIATH BO TICPHOT OJT TPH MECEITH, CO METO] Ha 24-9aCOBHO ITOBJICKYBAmbhE.
Pesynratute 6ea anmamm3upanu co coprBepor Prodi 6.6 Expert. CocTaBOT Ha TeIoTO OCIe MepeH Co
OmonMITeTaHCHA CIIEKTPOCKOIIH]a

Pesynrarn: [Ipoceunnor kanopudeH BHec Ha 30 manmentn e 14,1 = 4,7 kcal / kg TenecHa Texuna
JTHEBHO, IpoceyHNOT BHec Ha rpotennu ¢ 0,61 = 0,19 g/ kg tenecHa texxuna auesHo. [Ipoceunnor BMI
(unpexc Ha TenecHa maca) € 27,9 + 4,4 kg / m?, npoceunnor LTI (MHAekc Ha HEMacHO TKUBO) € 12,5 +
3,1 kg / m?, npoceunnot FTI (uuaekc Ha macHo TKuBO) e 14,2 + 5,7 kg / m? u npocedHnoT (aseH aroi e
4,2 + 1,0. IIpoceyHnoT BHEC Ha KAJIOPUU U BHECOT HA IIPOTENHH C€ HECOOJIBETHH CIIOPET MPETIOPAKUTE 32
HCXpaHa 3a MallMeHTUTE Ha Ujasin3a. AHTPOIIOMETPUCKUTE MEepeha yKaXKyBaaT Ha CapKOIICHCKa Je0eHa.

3akuydox: Criopen 1enTa Ha CTyaujara, MOTBPAUBME JIeKa BHECOT Ha KaJOPUU M NPOTEUHH Kaj
NAalMeHTUTEe Ha JUjaju3a € HECOOABETEH CHOpea HUBHUTE noTpebu. Bo 3aBucHOCT ox pesynrarute ox
aHajM3aTa Ha UCXpaHaTa U Mepemara Ha OMoMMIIefaHcaTa, ro MOTBPAUBME MPUCYCTBOTO Ha 3aryda Ha
eHepruja ol MPOTeHHH Kaj HaOJbyTyBaHUTE MAIUEHTH.

Kayunu 300poBu: xemoaujannsa, BHEC Ha XPaHJINBU MaTepHuH, 24-4aCOBHO IOBJICKYBambE,
HEUCXPAHETOCT



