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Abstract
Introduction: Protein-energy malnutrition is one of the 
main problems and presents a multifactorial cause in peri-
toneal dialysis patients.

Objective: To evaluate the effects of two types of protein 
supplementation in patients with peritoneal dialysis, in order 
to reduce the nutritional risk of these individuals.

Methods: This was a longitudinal clinical study of 26 patients 
who underwent peritoneal dialysis and presented nutritional 
risk according to serum albumin values, considering a ref-
erence of 3.6 g/dL. Before starting the intervention, the sub-
jects were submitted to nutritional assessment, which was 
composed of albumin dosage, the application of the 7-point 
Subjective Global Assessment (AGS-7 points) and the an-
thropometric measurements of height, post-dialysis weight 
and Waist Circumference (WC), to calculate the Body Mass 
Index (BMI) and Waist-to-Length Relation (WL). Patients were 
randomly divided into 2 groups, one of which received 10 g of 
whey protein supplement and the other group received 10 g of 
albumin supplementation during 30 days. 

Results: The initial protein intake data showed that the mean 
daily intake and the standard deviation were equivalent to 
0.8 ± 0.3 grams per kilo of body weight. Initial serum albumin 
values were not associated with protein consumption. There 
was a significant increase in the mean value of albumin after 
supplementation (p = 0.0344). The albumin supplement was 
superior to whey protein. Initial values of albumin showed a 
statistically significant negative association with WC and WL (r 
= -0.47, p = 0.0254 for albumin and WC, (r = -0.49, p = 0.02) 
for albumin and WL).

Conclusion: Protein supplementation promoted an increase in 
serum albumin levels and this marker was inversely associated 
with age and abdominal adiposity. The absence of correlation be-
tween energy and protein intake with the initial values of albumin 
generates the need for investigations to clarify if the adequacy of 
food consumption is able to normalize the concentrations of this 
protein, or if supplementation is still necessary.
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Introduction

Chronic Kidney Disease (CKD) is characterized by the 
incontrovertible and gradual loss of endocrine, tubular, 
and glomerular kidney function, which impairs the re-
moval of toxic metabolites from the body [1,2].

When the disease progresses to the terminal stage, 
the kidneys are unable to maintain the body’s homeo-
stasis and the intensification of symptoms generates 
the need for renal replacement therapy, such as Hemo-
dialysis (HD) and Peritoneal Dialysis (PD) [3].

PD is a blood filtration through the peritoneal mem-
brane, which covers the main organs of the abdomen, 
which has porous and semipermeable characteristics. 
To be performed surgery is required for insertion of a 
catheter into the peritoneal cavity, and through it, a 
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dialysis fluid is infused. This solution after a period is 
drained by removing surplus substances in the blood, 
such as: potassium, urea and creatinine, along with ex-
cess liquid no longer eliminated by urine [4].

The DRC has an increasing prevalence. According to 
the Dialysis Census for the year 2016, it was estimated 
that 50,807 patients were on dialysis treatment, data 
that increase each year and is increasingly worrying the 
health area, due to complications and decrease in life 
expectancy of this population [5].

Due to the loss of internal medium homeostasis 
caused by renal injury, chronic renal patients usually 
develop various metabolic and nutritional imbalances. 
Protein-energy malnutrition is one of the main prob-
lems and presents a multifactorial cause in these indi-
viduals, such as: anorexia, uremic toxicity, gastrointes-
tinal symptoms, metabolic acidosis, inflammatory cyto-
kines increase, endocrine alterations, drug use, dietary 
restrictions and nutritional losses in the dialysis [6-8].

PD specifically causes losses of water soluble vita-
mins, amino acids and proteins, which intensify in epi-
sodes of membrane inflammation known as peritonitis 

[9]. The loss of proteins can lead to hypoalbuminemia, 
which is directly linked to nutritional risk and worse 
prognosis in this population [10]. For these reasons, 
there is great concern about the nutritional status of in-
dividuals in PD, since most are at nutritional risk, which 
implies a deterioration in quality of life and a significant 
increase in morbidity and mortality rates [11,12]. In 
addition, the dialysis population often presents an in-
sufficient or inadequate food intake, due to socioeco-
nomic reasons or because of low adherence to the rec-
ommendations, causing deterioration in the nutritional 
status and the need for follow-up by a nutritionist [13]. 
Thus, it becomes evident the importance of guiding an 
adequate energy-protein intake, which is often only 
achieved through supplementation, since adequate nu-
trition improves the quality of life and also decreases 
the metabolic changes mentioned above [14].

Based on the above findings, the present study is jus-
tified in evaluating the effects of two types of protein 
supplementation on serum albumin concentration in 
patients with peritoneal dialysis and whether they are 
influenced by clinical and nutritional data.

Methods

This research was performed with patients on peri-
toneal dialysis of a nephrology clinic located in a city in 
the interior of the state of São Paulo. It’s a longitudinal 
clinical study that was approved in its ethical and meth-
odological aspects by the Ethics and Research Commit-
tee of the University of Franca (UNIFRAN). Patients who 
underwent peritoneal dialysis treatment and who pre-
sented nutritional risk according to serum albumin val-
ues, considering a reference of 3.6 g/dL, were included 

in the study [15]. After selecting 26 patients, they signed 
the Free and Informed Consent Term, making clear their 
intention to participate in the study. Patients’ personal 
and clinical information, such as: age, sex, CKD etiology 
and peritoneal dialysis time were collected or confirmed 
in medical records.

Before starting the intervention, the subjects were 
submitted to nutritional assessment, which was com-
posed of the application of the 7-point Subjective Glob-
al Assessment (AGS-7 points) and the anthropometric 
measurements of height, post-dialysis weight and Waist 
Circumference (WC), to calculate the Body Mass Index 
(BMI) and Waist-to-Length Relation (WL).

The equipment used in the anthropometric evalua-
tion was: platform weight machine (Técnica®), vertical 
staging (Welmy®) and inelastic measuring tape.

The measurements were performed by the nutri-
tionist of the nephrology clinic during the consultations 
and followed up by the researchers, and all patients had 
the peritoneal cavity without dialysate fluid at this time. 

For the BMI classification, the values ​​proposed by 
the World Health Organization [16] and by Lipschitz [17] 
were used for adult and elderly individuals, respectively.

Regarding the evaluation of WL, the cutoff points 
were 0.80 to 0.84 [18]. In order to complement the nu-
tritional data and to aid in the investigation of dietary 
intake, the patients were instructed were instructed to 
complete a 3-day food registry during the study to esti-
mate energy and protein intake. Subsequently, the data 
was calculated using Dietpro 5i software to estimate en-
ergy and protein intake values.

Table 1: Nutritional information of the supplements portions 
used in the study.

Albumax® (10 g) 100% Whey® (10 g)
Energy (kcal) 32 40
Protein (g) 7.56 6.25
Carbohydrates (g) 0.53 2.5
Fat (g) 0 0.58
Alanine (g) 0.4 1.2
Arginine (g) 0.4 1
Aspartic acid (g) 0.8 2.5
Cysteine (g) 0.2 0.6
Glutamic acid (g) 1 3.9
Glycine (g) 0.3 0.5
Histidine (g) 0.2 0.9
Isoleucine (g) 0.4 1.5
Leucine (g) 0.7 2.4
Lysine (g) 0.5 2.1
Methionine (g) 0.3 0.4
Phenylalanine (g) 0.4 0.7
Proline (g) 0.3 1.6
Serine (g) 0.4 1.5
Threonine (g) 0.4 1.6
Tryptophan (g) 0.1 0.7
Tyrosine (g) 0.3 0.9
Valine (g) 0.5 1
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After 30 days of intervention, referring to the period 
of consumption of the protein supplement, the albumin 
values were again collected in medical records to com-
pare the initial and final values of the plasma protein.

About the statistical analysis, the numerical vari-
ables were characterized by the descriptive parameters: 
arithmetic mean, standard deviation, median and coef-
ficient of variation. The Student t test was used and the 
linear correlation coefficient r was calculated. In all sta-
tistical tests the level of significance was set at 5.0% (α 
= 0.05) and the calculations were performed by Graph 
Pad Prism 5.0 software.

Results

Of the 26 participants selected for the study, 6 did 
not continue due to death, 2 refused to ingest the sup-
plementation along the study and therefore only 18 
patients participated in all stages of the research, even 
those who presented some resistance at the beginning.

Table 2 presents the descriptive data of the study 
population and Table 3 summarizes the nutritional in-
formation of anthropometry and food consumption.

The median time for dialysis treatment was 2 years, 
and the minimum and maximum times corresponded 
to 1 and 5 years, respectively. Initial values of albumin 
and peritoneal dialysis time had no statistically signifi-
cant association. However, the peritoneal dialysis time 
showed an inverse association with the variables indica-
tive of food consumption, suggesting an inverse propor-
tionality ratio between them: r = -0.43; p = 0.0396 for 
energy mean and r = -0.53; p = 0.0122 for protein mean.

The mean and standard deviation of the age of par-
ticipants who completed the study were 53.6 ± 15.5 
years. When comparing the initial serum values of albu-
min according to the age classification, it was observed 
a statistically significant negative association between 
them, suggesting an inverse proportionality relationship 
between these two variables: (r = -0.52; p = 0.015).

Protein intake data showed that the mean daily in-
take and the standard deviation were equivalent to 0.8 
± 0.3 grams per kilo of body weight. There was no dif-
ference in protein intake between the whey or albumin 
supplement group. Initial values of albumin and mean 

After the initial nutritional evaluation of the patients, 
they were randomly divided into 2 groups, one of which 
received a whey protein supplement and the other 
group received albumin supplementation (Table 1).

For each patient in both groups, 30 small packs con-
taining 10 g of protein supplement were delivered, so 
that during 30 days the patients ingested the contents of 
each diluted package in 100 mL of water. It is notewor-
thy that the 30 packs of each portion of the supplement 
were delivered inside another package, which showed 
the product usage guidelines, as shown in Figure 1.

During the study, a telephone follow-up was con-
ducted with the patients, totaling four calls in a month, 
in order to encourage the use of the supplement and 
question about their intake.

         

Figure 1: Single packs containing 30 minor packets with 
10 g of protein supplement with the preparation and dilution 
information.

Table 2: Demographic and clinical characteristics of the popu-
lation (n = 18). Franca (SP), 2017.

Variable N %
Sex
Female 11 61.1
Male 7 38.9
Age (years)
< 60 years 10 55.5
60 years or more 8 44.5
Etiology da CKD
DM 9 50
SAH 2 11.1
Others 7 38.9
Dialysis time (months)
12 to 24 months 11 61.1
25 to 48 months 6 33.4
49 to 60 months 1 5.5
BMI classification
Under weight 1 5.5
Normal 5 27.8
Over 12 66.7

CKD: Chronic Kidney Disease; DM: Diabetes Mellitus; SAH: 
Systemic Arterial Hypertension.

Table 3: Mean, minimum and maximum values of anthropo-
metric and energy-protein intake data by serum albumin con-
centration (n = 18).

Variable Serum albumin concentration
< 3.6 g/dL = ou > 3.6 g/Dl
(n = 13) (n = 5)

BMI (kg/m²) 26.08 (19.65-29.1) 26.21 (20.09-32.55)
WC (cm) 97.33 (73-126) 85.83 (75-97)
WL 0.58 (0.48-0.68) 0.51 (0.47-0.56)
Energy (kcal) 1163.8 (814.1-1629.2) 1205.3 (874.5-1523.1)
Protein (g/kg 
peso)

0.9 (0.5-1.3) 0.9 (0.5-1.2)
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According to the present study, as the peritoneal dialy-
sis time increases, energy-protein consumption decreases. 
This is justified by the fact that the treatment promotes or-
ganic alterations that can compromise feeding, as shown 
in the Mekki, et al. study. The authors also point out that 
prolonged dialysis time and low food intake are associated 
with hypoalbuminemia and inadequate nutritional status 

[22].

Interestingly, the energy-protein intake values did not 
correlate with the age of study participants. That is, the 
older age did not imply a decrease in energy and protein 
consumption. However, older age was associated with 
a decrease in serum albumin concentrations. Kim, et al. 
when comparing patients of different stages of life and di-
alysis mode, found that older individuals and on PD treat-
ment had the lowest values of serum albumin [23].

Initial serum albumin values were not associated 
with protein consumption. It is known that not only the 
food consumption is able to influence the blood con-
centrations of this protein. States of inflammation and 
swelling, commonly present in patients with CKD, as 
well as protein losses in dialysis, are strongly associated 
with hypoalbuminemia [24].

Considering the anthropometric data, there was a 
correlation between the low serum albumin values and 
the waist circumference. It is known that abdominal ad-
iposity may be associated with inflammation and conse-
quent decrease of visceral plasma proteins [25].

There was also a negative association between waist 
circumference and protein consumption, indicating that 
a low intake of this nutrient is related to the accumu-
lation of fatty tissue in the abdominal region. Freitas, 
et al. also found an association between a low protein 
intake and abdominal adiposity when studying hemodi-
alysis subjects [26].

After protein supplementation there was improvement 
in serum albumin levels in the population of the present 
study. This result is in line with the findings of Moscardi-
ni, Finzetto e Maniglia, in which hemodialysis patients re-
ceived the same supplements used in the present study 

[27]. Other researchers who investigated the effects of 
protein supplementation on hemodialysis and peritoneal 
dialysis patients also found an increase in serum albumin 
levels. The authors still found that after discontinuation of 
supplement use blood protein values declined [14].

The present study made it possible to observe that 
some patients did not adhere to the use of protein sup-
plements, arguing that they were afraid to use them 
because they were diabetic or because their taste was 

protein intake did not present a statistically significant 
association, as there was no association between ener-
gy-protein intake and patient age.

Regarding the anthropometric data, initial values of 
albumin showed a statistically significant negative asso-
ciation with WC and WL, suggesting an inverse propor-
tionality ratio (r = -0.47, p = 0.0254 for albumin and WC, 
(r = -0.49, p = 0.02 for albumin and WL).

Food intake indicators were not significantly associ-
ated with WL; however, there was a statistically signifi-
cant negative association between protein consumption 
and WC, suggesting an inverse proportionality relation 
between them (r = -0.39, p = 0.031).

The Table 4 summarizes the correlations presented in 
the study. Regarding the effects of protein supplemen-
tation, the serum concentrations of albumin enhanced 
in 67% of the patients, however, 33% still showed val-
ues below the cut-off point of 3.6 g/dL. There was a sig-
nificant increase in the mean value of albumin after sup-
plementation (p = 0.0344), and the albumin supplement 
was superior to whey protein (Table 5).

Discussion

Regarding the variables related to food consump-
tion, there was a low energy intake in the present study. 
Vaz, et al. Individuals studying dialysis subjects suggest-
ed that sub-reporting may be one of the factors that 
justify the low energy consumption values found [19]. In 
addition, authors point that Brazilian patients with CKD 
often face socioeconomic difficulties that may impact 
food consumption [20].

The protein intake was also below the recommend-
ed values. Campos, et al. people evaluated the dietary 
profile of patients with PD with hypoalbuminemia and 
also observed an insufficient protein intake. The au-
thors also pointed out that the greatest contribution of 
calories came from carbohydrates [21].

Table 4: Correlations between the main study variables.

Correlations r p
Albumin - Dialysis time -0.09 0.3607
Albumin - Age -0.52 0.015
Albumin - Protein intake 0.3 0.1108
Albumin - Waist circumference -0.47 0.0254
Albumin - Waist-to-length relation -0.49 0.02
Dialysis time - Energy intake -0.43 0.0396
Dialysis time - Protein intake -0.53 0.0122
Energy intake - Age -0.27 0.2459
Energy intake - Waist circumference -0.22 0.189
Protein intake - Age -0.25 0.1626
Protein intake - Waist circumference 0.19 0.2155

Table 5: Mean values and standard deviation of serum albumin concentrations assessed before (T0) and after Intervention (T1), 
according to the supplementation groups: albumin and whey protein (n = 18). Franca (SP), 2017.

Variable Albumin (n = 10) Whey protein (n = 08) Total (n = 18)
T0 T1 T0 T1 T0 T1

Albumin (g/dL) 2.8 ± 0.5 3.10 ± 0.5 3.45 ± 0.3 3.33 ± 0.3 3.21 ± 0.5 3.41 ± 0.6
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events and mortality in ESRD. Am J Kidney Dis 43: 61-66.
11.	Stojanovic M, Stojanovic D, Stefanovic V (2008) The im-

pact of malnutrition on mortality in patients on maintenance 
hemodialysis in Serbia. Artif Organs 32: 398-405.

12.	Kalantar ZK, Kopple JD, Block G, Humphreys MH (2001) 
Association among SF36 quality of life measures and nu-
trition, hospitalization, and mortality in hemodialysis. J Am 
Soc Nephrol 12: 2797-2806.

13.	Chow VC, Yong RM, Li AL, Lee CW, Ho EH, et al. (2003) 
Nutritional requirements and actual dietary intake of continu-
ous ambulatory peritoneal dialysis patients. Perit Dial Int 23: 
S52-S54.

14.	Moretti HD, Johnson AM, Keeling HTJ (2009) Effects of 
protein supplementation in chronic hemodialysis and peri-
toneal dialysis patients. J Ren Nutr 19: 298-303.

15.	Kaysen GA, Rathore V, Shearer GC, Depner TA (1995) 
Mechanisms of hypoalbuminemia in hemodialysis patients. 
Kidney Int 48: 510-516. 

16.	World Health Organization (2000) Obesity: preventing and 
managing the global epidemic: report of a WHO consultation. 
Geneva. 

17.	Lipschitz DA (1994) Screening for nutritional status in the 
elderly. Prim Care 21: 55-67.

18.	Ko GTC, Joe Chan, Clive Cockram, Jean Woo (1999) Pre-
diction of hypertension, diabetes, dyslipidaemia or albu-
minuria using simple anthropometric indexes in Hong Kong 
Chinese. International Journal of Obesity 23: 1136-1142.

19.	Vaz IMF (2015) Is energetic ingestion of hemodialysis pa-
tients overworked? 37: 359-366.

20.	Zambonato TK, Thomé FS, Gonçalves LFS (2008) Socioeco-
nomic profile of patients with chronic renal disease in dialysis 
in the northwest region of rio grande do sul. J Bras Nefrol 30: 
192-199.

21.	Campos SR, Gusmão MHL, Almeida AF, Pereira LJC, Sam-
paio LR, et al. (2012) Nutritional status and dietary intake of 
patients on continuous peritoneal dialysis with and without 
secondary hyperparathyroidism. J Bras Nefrol 34: 170-177. 

22.	Mekki K, Remaoun M, Belleville J, Bouchenak M (2012) 
Hemodialysis duration impairs food intake and nutrition-
al parameters in chronic kidney disease patients. Int Urol 
Nephrol 44: 237-244.

23.	Kim H, An JN, Kim DK, Kim MH, Kim YL, et al. (2015) El-
derly peritoneal dialysis compared with elderly hemodialysis 
patients and younger peritoneal dialysis patients: competing 
risk analysis of a korean prospective cohort study. PLoS One 
10: e0131393.

24.	Guest S (2013) Hypoalbuminemia in peritoneal dialysis pa-
tients. Adv Perit Dial 29: 55-60.

25.	Antunes AA (2008) Associations between hydration, in-
flammatory status and nutritional markers in chronic perito-
neal dialysis patients.

26.	Freitas AT, Vaz IM, Ferraz SF, Peixoto Mdo R, Campos MI, 
et al. (2013) Prevalence and associated factors with ab-
dominal obesity in hemodialysis patients in Goiânia--GO. J 
Bras Nefrol 35: 265-272. 

27.	Moscadini IS, Finzetto AC, Maniglia FP (2017) Effects of dif-
ferent types of protein supplementation on serum albumin lev-
els in hemodialysis patients. Nephrol Renal Dis 2: 1-4.

28.	Jeloka TK, Dharmatti G, Jamdade T, Pandit M (2013) Are 
oral protein supplements helpful in the management of mal-
nutrition in dialysis patients. Indian J Nephrol 23: 1-4.

29.	Yashpal P Jadeja, Vijay Kher (2012) Protein energy wast-
ing in chronic kidney disease: An update with focus on nu-
tritional interventions to improve outcomes. Indian J Endo-
crinol Metab 16: 246-251.

not pleasant and because they felt gastrointestinal dis-
comfort. Researchers say that gastrointestinal discom-
fort really hinders patient adherence and may lead to 
impaired supplementation effectiveness [28].

Thus, for protein supplementation to be effective in 
order to increase blood albumin and improve nutrition-
al indicators, is necessary monitoring the supplemen-
tation by the team involved in the patient’s treatment, 
who should make them aware of the benefits promoted 
by this nutritional recovery strategy [29].

Conclusion

It was concluded that protein supplementation pro-
moted an increase in serum albumin levels and this 
marker was inversely associated with age and abdom-
inal adiposity.

The absence of correlation between energy and pro-
tein intake with the initial values of albumin generates the 
need for investigations to clarify if the adequacy of food 
consumption is able to normalize the concentrations of 
this protein, or if supplementation is still necessary.
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