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 Abstract     
Background: Protein-energy malnutrition is an important 
problem for hemodialysis patients due to decreased quality of life, 
increased hospitalization, and mortality. The present study aimed 
to investigate the effect of nutritional supplement programs on the 
malnutrition and biochemical indicators of patients undergoing 
hemodialysis. 
Methods: In this Randomized Controlled Trial study, 66 
patients undergoing hemodialysis were allocated to three groups 
according to the random allocation methods. Groups A and B 
received nutritional supplements IsoWhey protein powder (one 
cup or 24 grams’ powder) and BCAA Muscle Guard Tablet (6 
tablets per day: 2 tablets every 8 hours), respectively, along with a 
schedule of nutrition counseling, nephrology visits, and telephone 
follow-up for two months. The control group (group C) received 
a routine diet without supplementation. Biochemical indicators 
(Hemoglobin, BUN before and after dialysis, creatinine, 
cholesterol, triglyceride, TIBC, total protein, albumin, ferritin) 
were measured for all three groups before, one and two months 
after the intervention, and nutritional status based on SGA was 
assessed before and after the intervention. 
Results: Before the intervention, three groups were homogeneous 
in demographic variables, biochemical indicators, and nutritional 
status (P>0.05). But, after the intervention, there was a 
statistically significant difference between groups in means of 
TIBC, total protein, and albumin (P<0.05). Also, nutritional 
status significantly differed in groups after intervention (P=0.02). 
The two intervention groups achieved a better nutritional status 
after two months of taking the dietary supplement (P=0.008). 
But in the control group, there was no significant difference in 
nutritional status before and after the study (P<0.05). 
Conclusion: According to the results of this study, it could 
be suggested that the use of nutritional supplements under the 
supervision of a nutritionist, along with patient education and 
consistent nutritional assessment, is suggested to improve the 
nutritional status of patients undergoing hemodialysis.
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Introduction

Protein-energy malnutrition (PEM) is a current and 
important problem of chronic hemodialysis patients, 
with a prevalence of more than 50-75 percent of cases.1, 

2 Malnutrition is the intake of low or inadequate nutrition 
regarding the individual’s nutritional needs, which is 
associated with some undesirable clinical outcomes, 
including decreased functional capacity, decreased 
quality of life, increased hospitalization, and mortality.3, 4 
Important causes of malnutrition in these clients include 
reduced food and protein intake, decreased appetite due 
to increased uremic toxins, protein loss during dialysis, 
chronic inflammation, increased catabolism during 
dialysis, inadequate dialysis, which reduces appetite, 
underlying diseases, and economic problems.5-9 

Given the high malnutrition statistics, patients 
need a nutritional support system, and oral nutritional 
supplements (ONS) are among the cases that have 
received a lot of attention recently for the nutritional 
support of dialysis patients.10 ONS are an easy, 
effective, and safe method to prevent and treat PEM.7 
Weight gain, improved daily living activities, reduced 
hospitalization, readmission, hospital costs, depressive 
symptoms, and mortality, especially in older people, 
are the benefits of ONS.11-13

The nutritional status of hemodialysis patients is 
one of the effective factors on clinical status. It is an 
important treatment method for these patients.14 In this 
regard, a 10-year cohort study showed that malnutrition 
and decreased serum albumin independently predicted 
mortality in hemodialysis patients. In contrast, weight 
gain, Body Mass Index (BMI), and obesity changes 
did not predict mortality in these patients.15

Blasco et al. showed that intake of amino acid 
supplements increased serum albumin, total protein, 
dialysis adequacy, hemoglobin, and body weight. 
At the same time, it reduced C C-reactive protein 
(CRP) in the study group.16 However, another study 
indicated that a protein-rich diet increased protein 
intake but did not affect dialysis adequacy or status 
of nutrition.17 IsoWhey protein and Branched-Chain 
Amino Acid (BCAA) supplementation are the two 
protein products. IsoWhey protein Contains 100% 
pure whey protein isolate and minimal carbohydrates 
and has an enzyme complex to help better and faster 
protein digestion. BCAA contains essential branched-
chain amino acids (leucine, isoleucine, and valine) that 
the body cannot produce. These three amino acids 
increase the synthesis rate and reduce the breakdown 
of proteins.18, 19

Given the high rates of Protein-Energy 
Malnutrition in hemodialysis patients and the positive 
clinical outcomes of nutritional supplements, it seems 
necessary to evaluate the effect of different protein 
supplements in these patients. Therefore, the purpose 
of this study was to investigate the effect of ONS of 

IsoWhey protein and BCAA supplementation on 
some biochemical indicators (Hemoglobin, BUN 
before and after dialysis, creatinine, Cholesterol, 
Triglyceride, TIBC, Total Protein, Albumin, Ferritin) 
and malnutrition in patients undergoing hemodialysis. 
The researcher did not find a study on the effect of 
these two supplements on dialysis patients.

Methods

This study is a randomized controlled trial of three 
groups performed in the hemodialysis ward of 
Baqiyatallah Hospital in Tehran. The sample size was 
calculated to be 22 for each group and 66 in total, using 
Altman nomogram and considering error type I (α=0.05) 
and error type II (β=10%) along with the test power of 
80% and standard deviation calculation (E=2.1) from the 
study of Blasco et al.16 and 10% probability of sample 
loss. Albumin was used as the primary outcome for 
sample size calculation.

Inclusion criteria consist of age between 18 
and 75 years, albumin less than 4gr/dl, performing 
hemodialysis at least twice a week, having a history 
of at least six months of hemodialysis, BMI between 
18.5 and 35 kg/m2, absence of acute infection, severe 
heart and respiratory failure, chronic inflammatory 
disease with unknown cause, liver disease, dementia, 
nephrotic syndrome, neurological disease, cancer, 
hepatitis B, hepatitis C, HIV, active infection in last 
four weeks, surgery during the past three months or 
follow-up, no use of parenteral nutrition and ONS. 
Exclusion criteria included allergy to oral nutritional 
supplements, taking another supplement while 
studying, and withdrawal from continuing to study.

Outcome Evaluations 
Demographic variables, including age, sex, 

education, BMI, duration of hemodialysis treatment, 
the frequency of hemodialysis per week, and the 
duration of a hemodialysis session, were collected 
using a clinical and demographic information 
questionnaire. Patients’ weight was recorded with a 
scale with an accuracy of 100 grams and height with 
meters (cm).

Biochemical indicators (Hemoglobin, BUN 
before and after dialysis, creatinine, Cholesterol, 
Triglyceride, TIBC, Total Protein, Albumin, and 
Ferritin) were recorded according to the laboratory 
results. In this study, albumin level was considered 
a primary outcome, and other biochemical indicators 
and nutritional status of patients as a secondary 
outcome. Baqiyatallah Hospital laboratory measured 
biochemical indicators and all devices were 
pre-calibrated.

Also, Subjective Global Assessment) SGA (was 
used to assess the nutritional status of patients. SGA 
is a gold standard for determining nutritional status in 
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patients undergoing hemodialysis. SGA form consists 
of two categories: medical history (dietary intake, 
gastrointestinal symptoms, weight change, functional 
capacity and/or body wasting, and metabolic needs 
or disease conditions, such as head trauma, burns, 
physical injuries, infection, and inflammatory 
diseases) and physical examination (muscle wasting, 
loss of subcutaneous fat, and the presence of edema). 
If any of these components are normal, it will be given 
a score of A; if it is mildly to moderately affected, 
it will receive a score of B; if it has been severely 
affected, it will receive a score of C. In the final 
scoring of the SGA form, if most of the components 
are A-rated, the individual is in a normal nutritional 
status; if most of the components are B-rated, the 
individual is in mild to moderate malnutrition and if 
most of the components are C-rated, the individual is 
in severe malnutrition.20

The SGA form was completed twice for 20 clients 
at 15-day intervals to assess the reliability. The 
reliability coefficient between the two measurement 
times was acceptable (r=0.85).

Pre Interventions Phase
Selected patients were randomly allocated into 

study groups according to simple random allocation 
with Lottery.

Nutritional status based on SGA was assessed for 
all three groups before intervention. Before starting 
the hemodialysis process, a four cc venous blood 
sample was taken to analyze biochemical indicators 
(Hemoglobin, BUN before and after dialysis, 
creatinine, Cholesterol, Triglyceride, TIBC, Total 
Protein, Albumin, Ferritin), nutritional status based 
on SGA and biochemical indicators results recorded 
in the data collection form.

Interventions Phase
Group A received IsoWhey protein powder, 

and Group B received BCAA Muscle Guard Tablet 
produced by Karen Food and Pharmaceutical Company 
(Tehran, IR). The daily dose of supplements (prescribed 
by nutritionists and nephrologists for two months) 
was explained to caregivers and patients. The dosage 
in the IsoWhey group was the daily consumption of 
one cup or 24 grams of powder dissolved in water 
and for the BCAA group, six tablets (2 tablets every 
8 hours) per day. At first, according to nutritionists 
and nephrologists, the supplement was started with a 
smaller amount (half a cup or 12 grams for IsoWhey 
and three tablets for BCAA). Then, it gradually 
increased to the prescribed amount if tolerated.

Nutrition counseling was performed monthly 
for groups A and B, and a nephrologist visited the 
participants weekly. Patients were also reminded to 
take supplements and followed up by phone calls, 

text messages, and in person. The researcher was 
responsible for answering patients’ questions during 
the study.

Also, the control group (group C) received a 
routine diet without supplementation for two months. 
In the intervention phase, one month after the start 
of the intervention, biochemical indicators were 
analyzed in all three groups.

Post Interventions Phase
Two months after the intervention’s start, nutrition 

status was assessed based on SGA and biochemical 
indicators analyzed in all three groups like pre 
intervention phase.

Ethical Considerations
This study with the code IR.BMSU.REC.1393.3 

was approved by the Research Ethics Committee 
of Baqiyatallah University of Medical Sciences, 
Tehran, Iran. It was conducted with full adherence 
to ethical standards by obtaining written informed 
consent, informing patients about the study objectives, 
keeping enrollment completely free and voluntary, 
observing the principles of confidentiality, upholding 
patients’ right to leave the study, obtaining necessary 
permits from relevant authorities, paying attention 
to the Helsinki Declaration, and respecting the 
original authors’ rights concerning the use of 
printed and electronic materials. (IRCT Code: 
IRCT201209088650N5)

Statistical Analyses
Data analysis was performed using SPSS software 

version 16. The test of Kolmogorov-Smirnov was 
employed to check the normality of the data. In 
addition, descriptive statistics (mean, standard 
deviation [SD], percentage, and frequency) and 
inferential statistics (One-way analysis of variance 
[ANOVA], repeated measures ANOVA [RMANOVA], 
Chi-square, independent-samples t-test) were used. 
P˂0.05 was considered the level of significance.

In this study, the authors used a Modified Intention 
to Treat analysis (MITT) approach to account for 
dropout occurrences during the study. This approach 
is a subset of the Full Intention to Treat analysis-MITT 
method. This approach is commonly used to explain 
an analysis that excludes participants who did not 
adequately adhere to the protocol, specifically those 
who did not receive a defined minimum amount of the 
intervention; thus, this method was used for analysis 
in the present study.

Results

Sixty-one patients completed the study (Figure 1). 
Thirty-three patients (54.09%) were male, and their mean 
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age was 58.28 years. Before the intervention, the groups 
were homogeneous regarding demographic variables, 
biochemical indicators, and nutritional status (P>0.05) 
(Tables 1-4)

The mean of biochemical indicators (hemoglobin, 
BUN before and after dialysis, creatinine, cholesterol, 
triglyceride, ferritin) in the two stages after the 
intervention in the three groups were not statistically 
different (P>0.05).

 Regarding the TIBC index, a significant difference 
was shown between the three groups in the third stage 
of the study (P=0.002). Also, RMANOVA showed a 
significant difference between the three groups in the 
process of changes in the mean TIBC (P=0.001). Post 
Hoc test (Tukey HSD) showed the difference between 

Isoway and control groups (P=0.007, MD=50.10) 
and BCAA and control (P=0.006, MD=15.72) in two 
months after intervention.

Also, RMANOVA showed a significant difference 
between the three groups in the process of changes in 
the mean total protein (P=0.002). The post hoc test 
(Tukey HSD) did not show a significant difference 
between the groups in pairs.

Also, the results indicated a significant difference 
between groups in the second and third stages 
regarding albumin index, and the BCAA group 
had the highest amount of albumin compared to 
the other groups (P<0.001). Moreover, there was a 
significant difference between study groups in the 
process of changes in mean Albumin (P<0.001).  

Figure 1: Data collection flowchart

Table 1: Comparison of quantitative demographic variables comparisons in ISO Whey, BCAA and control groups
Test result^Control

(N=22)
BCAA2

(N=20)
ISO Whey
(N=19)

Group
Variable 

P=0.1361.45 (14.1)53.5 (10.14)59.89 (10.75)Age (year)*
P=0.3826.1 (8.85)23.52 (4.07)25.67 (4.77)BMI1 (m2)*
P=0.512.84 (2.62)3.05 (5.32)4.21 (3.76)Duration of hemodialysis 

treatment (year)*
*Mean (Standard Deviation), ^ANOVA test, P˂0.05. 1BMI: Body Mass Index, 2BCAA: Branched-Chain Amino Acid
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Table 2: Comparison of qualitative demographic variables comparisons in ISO Whey, BCAA and control groups
Group

Variable
ISO Whey
 (N=19)

BCAA1

 (N=20)
Control
N=22))

Test result^

Sex⁋

Male
Female

9 (47.4)
10 (52.6)

12 (60)
8 (40)

12 (54.5)
10 (45.5)

x2=0.62
P=0.73

Education⁋

Elementary and less
Diploma and less
University

5 (26.3)
7 (36.8)
7 (36.8)

6 (30)
7 (35)
7 (35)

3 (13.6)
14 (63.6)
5 (22.7)

x2=4.51
P=0.34

Number of hemodialysis sessions*

Twice a week
Three times a week

2 (10.53)
17 (89.47)

1 (5)
19 (95.5)

2 (9.09)
20 (90.91%)

x2=0.25
P=0.68

Duration of one session*

3 hours
4 hours

2 (10.53)
17 (89.47)

3 (15)
17 (85)

4 (18.18)
18 (81.82)

x2=0.63
P=0.49

Total 19 (100) 20 (100) 22 (100)
⁋Mean (Standard Deviation); *Frequency (%); ^chi-Square test, P˂0.05. 1BCAA: Branched-Chain Amino Acid

Table 3: Comparison of mean values of biochemical indicators at different measurement stages in ISO Whey, BCAA and control groups
Biochemical 
indicators

Group/Times IsoWhey
(N=19)
Mean (SD3)

BCAA4

 (N=20)
Mean (SD)

Control
 (N=22)
Mean (SD)

Between group 
test^

Time× 
Group´

Hemoglobin 
(g/dl)

Before intervention 10.3 (1.23) 10.72 (1.51) 10.68 (1.22) P=0.56 P=0.60
One month later 10.5 (1.16) 10.88 (1.33) 10.55 (1.1) P=0.55
Two months later 10.47 (1.29) 10.93 (1.24) 10.42 (1.19) P=0.36

BUN1 before 
dialysis (mg/dl)

Before intervention 62.94 (23.2) 56.15 (12.46) 53.72 (13.5) P=0.21 P=0.23
One month later 61.78 (14.48) 62.05 (13.17) 50.68 (14.98) P=0.02
Two months later 63.68 (17) 22.25 (6.85) 56 (12.56) P=0.22

BUN after 
dialysis (mg/dl)

Before intervention 21.05 (6.49) 22.25 (6.85) 21.45 (8.45) P=0.87 P=0.56
One month later 21.10 (6.16) 25 (8.78) 21.36 (11.9) P=0.34
Two months later 22.47 (7.64) 25.90 (8.58) 21.59 (6.25) P=0.25

Creatinine  
(mg/dl)

Before intervention 7.25 (1.89) 7 (1.92) 6.23 (1.51) P=0.25 P=0.32
One month later 6.75 (1.88) 7.05 (1.88) 6.04 (1.55) P=0.17
Two months later 6.8 (1.59) 6.8 (1.73) 6.32 (1.42) P=0.51

Cholesterol 
(mg/dl)

Before intervention 136.89 (37.85) 144.1 (35.69) 152.81 (53.78) P=0.50 P=0.61
One month later 135.21 (32) 131.2 (24.56) 142.4 (41.39) P=0.55
Two months later 129.89 (32.19) 128.5 (24.17) 143.68 (39.26) P=0.25

Triglyceride 
(mg/dl) 

Before intervention 109 (52.15) 107.2 (72.94) 144.31 (86.5) P=0.18 P=0.63
One month later 98.15 (37.5) 98.65 (74.57) 151.86 (94.5) P=0.06
Two months later 106.89 (51.37) 99.05 (84.74) 144.95 (102.68) P=0.17

TIBC2 (mcg/dl) Before intervention 239.21 (56.37) 217.15 (39.56) 226.36 (50.75) P=0.38 P=0.001*

One month later 226.05 (38.86) 217.5 (57.41) 199.72 (58.58) P=0.27
Two months later 239.73 (50.36) 220.1 (45.7) 189.63 (55.57) P=0.002

Protein
(g/dl)

Before intervention 6.5 (0.59) 6.48 (0.45) 6.72 (0.54) P=0.27 P=0.002€

One month later 6.5 (0.72) 6.51 (0.45) 6.42 (0.47) P=0.87
Two months later 6.69 (0.58) 6.71 (0.54) 6.38 (0.59) P=0.11

Albumin (g/dl) Before intervention 3.64 (0.28) 3.69 (0.18) 3.51 (0.24) P=0.06 P<0.001©

One month later 3.64 (0.36) 4.06 (0.29) 3.68 (0.3) P<0.001
Two months later 3.82 (0.53) 4.36 (0.31) 3.93 (0.34) P<0.001

Ferritin (ng/ml) Before intervention 564.65 (241.92) 431.49 (308.57) 486.71 (265.82) P=0.28 P=0.22
One month later 516.45 (211.19) 459.59 (348.80) 489.52 (241.16) P=0.79
Two months later 549.4 (217.63) 466.03 (367.58) 556.31 (241.1) P=0.53

^ANOVA test; ´RM ANOVA test;  Post Hoc test (Tukey HSD), showed the difference between Isoway and control groups (P=0.007, 
MD=50.10) and BCAA and control (P=0.006, MD=15.72) in two months after intervention; €The post hoc test (Tukey HSD), did not show 
a significant difference between the groups in pairs; © Post Hoc test (Tukey HSD), showed the difference between BCAA and control 
groups (P<0.001, MD=-0.41) and BCAA and Isoway (P=0.002, MD=0.38) in one months after intervention also showed between BCAA 
and control groups (P<0.001, MD=-0.53) and BCAA and Isoway (P=0.006, MD=-0.42) in two months after intervention. 1BUN: Blood 
Urea Nitrogen, 2TIBC: Total Iron Binding Capacity; 3SD: Standard Deviation, 4BCAA: Branched-Chain Amino Acid.
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Post Hoc tests (Tukey HSD) revealed significant 
differences between the BCAA and control groups 
(P<0.001, MD=-0.41) and between the BCAA and 
Isoway groups (P=0.002, MD=0.38) one month after 
intervention. Similar differences were observed 
between the BCAA and control groups (P<0.001, 
MD=-0.53) and the BCAA and Isoway groups 
(P=0.006, MD=-0.42) two months after intervention 
(Table 3).

Furthermore, the nutritional status of patients was 
measured before and after the intervention. After the 
intervention, the nutritional status of patients was 
significantly different in groups (P=0.02). The two 
intervention groups achieved a better nutritional status 
after two months’ intervention (P=0.008) (Table 4).

Discussion

This study assessed the effect of high protein ONS on 
several biochemical indicators and nutritional status 
in hemodialysis patients. Based on the results, the 
groups exhibited homogeneity in terms of demographic 
variables, biochemical indicators, and nutritional status 
before the intervention, enhancing the generalizability 
of the findings.

The results indicated that there was a significant 
difference between the groups in terms of albumin 
levels during the study stages. Specifically, the 
BCAA group had the highest albumin levels at one 
and two months after the intervention. The results 
of several articles were consistent with the present 
study. In this regard, a meta-analysis study was 
conducted in 2018 investigating the effect of oral 
supplements on hemodialysis patients. The results 
showed that the macronutrient blends or protein/
amino acid supplements increased albumin levels.21 
Also, in a one-year cohort study, ONS in hemodialysis 
patients improved albumin levels and reduced patient 
mortality.22 A randomized crossover design study 
examined the effect of protein supplementation on 
hemodialysis and peritoneal dialysis patients. The 
results showed no significant difference between the 
groups in the first six months of the study. However, 
in the fourth month, a significant decrease in albumin 
levels was reported in the intervention group, although 
the researcher pointed out a problem in calibrating the 
device. In the second 6 months of the study (months 3 
and 6), the intervention group had significantly higher 

albumin levels.23 
A decrease in serum albumin is one of the strongest 

predictors of mortality in chronic kidney failure.24 The 
risk of mortality increases by up to seven-fold in each 
g/dl decrease in serum albumin. Of course, albumin is 
not a purely nutritional index because it is also reduced 
in inflammation but is well-suited to identify patients 
at risk of malnutrition.25 Benner et al. stated in their 
study that ONS is an effective intervention for patients 
whose albumin is less than 3.5 mg/dl.10 A pilot study 
reported that albumin concentrations below 3.8 gr/
dl indicate inflammation-malnutrition syndrome, 
seen in half of hemodialysis patients and related to 
an increased mortality risk.24 

The results showed that ONS had not affected 
hemoglobin, BUN before and after dialysis, 
creatinine, cholesterol, triglyceride, or serum ferritin. 
Consistent with this finding in the nonrandomized 
trial study, ONS containing protein, carbohydrates, 
and fats did not affect dialysis patients’ creatinine 
and BUN levels.26 Also, a study by Lacson et al. did 
not affect the hemoglobin of dialysis patients.22 A 
Randomized Controlled Trial study showed that eight 
weeks of Whey protein intake in hemodialysis patients 
did not affect cholesterol and triglyceride levels.27

Regarding the nutritional status assessment, the 
results show that more than half of the patients had 
malnutrition at the beginning of the study. Based on 
various studies’ results, insufficient daily intake of 
protein and energy compared to the recommended 
levels, restriction of certain dietary groups, anorexia, 
and loss of nutrients during hemodialysis, as well 
as abnormal nutrient metabolism, can lead to poor 
nutritional status.28, 29

The results also indicate that consumption of 
high protein ONS improves SGA-based nutritional 
status, which is consistent with the results of the 
study by Sohrabi et al.27 In this study, fermented 
vitamin E-fortified whey beverage improved SGA 
score and malnutrition-inflammation score (MIS) 
in hemodialysis patients.27 Moreover, Dudar et al. 
concluded that eating disorders affect patients’ quality 
of life, significantly correlated with albumin and 
SGA levels (P<0.001).30 This finding was consistent 
with the Lacson et al.22 study. In this study, dietary 
supplementation led to a reduction in malnutrition 
in dialysis patients, and hypoalbuminemia was 
considered an indicator of malnutrition in patients.22

Table 4: SGA1-based Nutritional Status in ISO Whey, BCAA and control groups
Time/Group Before Intervention After Intervention Result test^

Malnutrition No malnutrition Malnutrition No malnutrition
Iso Whey (N=19) 12 (63.2%) 7 (36.8%) 4 (21.1%) 15 (78.9%) P=0.008*
BCAA2 (N=20) 12 (60%) 8 (40%) 4 (20%) 16 (80%) P=0.008*
Control (N=22) 11 (50%) 11 (50%) 10 (45.5%) 12 (54.5%) P=0.95
Chi-Square x2=0.8

P=0.66
x2=7.39
P=0.02*

*P<0.05, ^McNemar Test. 1SGA: Subjective Global Assessment, 2BCAA: Branched-Chain Amino Acid



733 

Nutritional supplement program in hemodialysis patients

J Health Sci Surveillance Sys October 2023; Vol 11; No 4

One of the study’s strengths is the comprehensive 
examination of numerous available biochemical 
indicators. Additionally, the study’s use of a nutrition 
counselor, nephrology visit, and telephone follow-up 
by the researcher during the duration of dietary 
supplementation contributed to its robustness. 
This study has several limitations that should be 
considered. Firstly, the small sample size could impact 
the generalizability of the results. Secondly, the lack 
of blinding among the researchers may introduce 
bias into the study. Additionally, the difficulty in 
controlling and evaluating the nutritional intake of 
patients both before and after the intervention was 
noted as a limitation. Future studies should aim to 
address these limitations for more robust results.

Certainly, conducting studies with larger sample 
sizes and longer durations is recommended to 
explore further the effects of interventions, such as 
BCAA supplementation, on hemodialysis patients. 
Additionally, considering a broader range of 
outcomes, including measures of depression, fatigue, 
and quality of life, can provide a more comprehensive 
understanding of the intervention’s impact on patients’ 
well-being.

Conclusion

The results of the study suggest that using oral nutritional 
supplements with high protein, in conjunction with a 
carefully planned diet under the guidance of a nutrition 
consultant, can lead to improvements in various 
biochemical parameters and nutritional status in 
hemodialysis patients. These findings underscore the 
importance of a comprehensive approach to patient 
care, focusing on nutrition, dialysis adequacy, quality 
of life, and overall well-being. By addressing these 
aspects, healthcare providers can aim to enhance patient 
outcomes, reduce mortality, and ultimately increase 
patient satisfaction. 
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