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ABSTRACT
Objectives: Malnutrition is a common problem in chronic renal disease patients during pre-dialysis and
dialysis, leading to increased cardiovascular diseases and mortality. This study aimed to evaluate the efficacy
of supplemental protein supplementation on malnutrition in peritoneal dialysis patients. 
Methods: Eighty-four stable adult peritoneal dialysis patients included in this study. In addition to the standard
diets, oral nutritional product (372 calories, 61 g protein, 30 g glutamine, and 30 g arginine/100 g powder
sachet twice a day) gave to patients. Before the study and after three months from the supportive therapy;
anthropometric measurements with serum urea, creatinine, total protein, albumin, cholesterol, KtV, body mass
index was analyzed. 
Results: The mean age of peritoneal dialysis patients was 60 (46-78) years. Serum urea levels from 96 ± 44
to 109 ± 42 mg/dL (p = 0.007), total protein levels from 5.85 ± 0.68 to 6.18 ± 0.66 g/dL (7.8%, p = 0.007),
albumin levels increased from 3.02 ± 0.27 to 3.32 ± 0.34 g/dL (11.7%, p = 0.003) increased significantly after
an average of 0.43 g/kg protein and 178 cal/day energy support. 
Conclusions: Albumin is an indicator of malnutrition related mortality. Therefore, using of protein nutritional
products in addition to standard treatment may be beneficial for malnourished peritoneal dialysis patients. 
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Nutrition plays an important role in chronic kidney
diseases (CKD). The most important reason of

protein- energy malnutrition is nutritional deficiency.
It is directly related to mortality and morbidity. Inad-
equate oral intake, metabolic acidosis, chronic inflam-
mation, hormonal and enzymatic changes (such as
leptin, parathyroid hormone [PTH], insulin), dietary
restriction, gastrointestinal diseases are the main
causes of protein energy malnutrition in CKD
(Table1). In addition, peritoneal dialysis (PD) patients
with abdominal distention and reflux due to the pres-

sure of intraabdominal fluid are the most important
causes of nutritional disorders. Insulin resistance,
metabolic acidosis, vitamin D deficiency, hypercal-
cemia-hypocalcemia, secondary hyperparathyroidism,
hyperphosphatemia, renal anemia, uremic bone dis-
eases, chronic inflammation, intermittent acute dis-
eases should be taken into consideration to prevent
malnutrition that affects mortality and morbidity [1-
9]. 
      Therefore, nutritional status and disorders in dial-
ysis patients should be followed carefully and closely.
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In this study, we investigated the presence of protein
energy malnutrition in peritoneal dialysis patients and
detect it early and correct with short term supportive
therapy.

METHODS

Patients 
      Eighty-four stable adult peritoneal dialysis pa-
tients evaluated. Patients with malignancy, acute-
chronic infection or inflammatory disease and patients
with normal serum albumin values (over 3.5 g/dL) ex-
cluded from the study. Malnutrition detected in 17 pa-
tients. Malnutrition assessed by serum albumin and
creatinine levels, dietary protein and energy intake and
obtained from interviews and follow-up. Serum albu-
min value below 3.5 g/dL or patients with insufficient
of oral intake considered to be malnourished. Protein
nitrogen appearance, subjective general evaluation and
anthropometric measurements used to evaluate nutri-
tional status in patients receiving PD treatment. Oral
nutritional product (372 calories, 61 g protein, 30 g
glutamine, and 30 g arginine/100 g powder sachet
twice a day) gave to patients who detected malnutri-
tion in addition to the standard diets. Before the study
and after three months from the supportive therapy;
anthropometric measurements with serum urea, crea-
tinine, total protein, albumin, periton equilibrium test
(PET), cholesterol, peritoneal dialysis adequacy test
(Kt/V) and body mass index (BMI) evaluated. 

Statistical Analysis 
      Data analyzed using Statistical Package for the
Social Sciences (SPSS) version 21 (IBM Acquires
SPSS Inc., Somers, NY, USA). Descriptive statistical
methods (mean, median, frequency, standard devia-
tion, ratio) compared with Pearson Chi-square, paired
t and Mann Whitney U test used to compare two
groups of variables that did not show normal distribu-
tion. Differences considered significant if p < 0.05.

RESULTS

      Mean age of peritoneal dialysis patients was 60
years (46-78). Patients with malnutrition were exam-

ined for urea, creatinine, Kt/V, PET, total protein, al-
bumin, cholesterol, phosphorus, transferrin saturation,
BMI, thickness of triceps skin before and after 3
months of supportive therapy. As a result of the PET,
19 patients had high permeability, 25 patients were
near high medium permeability, 27 patients were near
low medium permeability, and 13 patients were low
permeability. In malnourished patients, 11 had low
permeability, 4 had near low medium and 1 patient had
near high medium and high permeability. In addition
to the standard dietary intake, patients evaluated and
tested 3 months after supplementation. On average of
0.43 g/kg protein and 178 cal/day energy supplemen-
tation which results were significant recorded after the
support. Serum urea levels from 96 ± 44 to 109 ± 42
mg/dL (p = 0.007), total protein levels from 5.85 ±
0.68 to 6.18 ± 0.66 g/dL (7.8%, p = 0.007), albumin
levels from 3.02 ± 0.27 to 3.32 ± 0.34 g/dL (11.7%, p
= 0.003) increased significantly. There was no signif-
icant change in other parameters. The clinical and lab-
oratory results are summarized in Table 2. 

DISCUSSION

      PD, HD and renal transplantation are the renal re-
placement therapies used for end-stage renal disease
patients. The incidence of malnutrition in PD is high
[2]. In a study, the prevalence of malnutrition was 42%
in patients receiving with PD treatment, while the
prevalence in HD patients was 32% [3]. In this study,
serum total protein and albumin levels were low. Neg-
ative nutritional parameters in PD patients are directly
related to increased morbidity and mortality as well as
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HD. These include low serum albumin, creatinine,
body mass index, blood urea nitrogen, subjective
global evaluation and nutritional scores. Allow value
of serum albumin is considered to be 3.5-4.0 g/dl,
which may increase the relative risk of death as com-
pared to 4.0 g/dl or higher. On the other hand, decline
in creatinine (an indicator of muscle mass) and ideal
weight have also associated with increased risk of
death in the patient population [8, 10, 11]. However,
it is not clear whether nutritional support is beneficial
for PD patients with improvement in these parameters.
There are no multicenter and large studies on this sub-
ject. In our single-center study, we detected 17 mal-
nutrition patients in total of 84 PD patients (19.5%).
In particular, the main causes of malnutrition in PD
patients are malnutrition, insufficient dialysis, hor-
mone abnormalities and inflammation [12]. Nutri-
tional education should be given to the patients.
Treatment of abnormal hormone levels, inflammation
and effective dialysis are important in PD patients.
When we analyze the daily protein loss in PD, it is
about 10 g. Thirty percent of this protein loss is essen-
tial amino acids [13-16]. In severe cases of peritonitis,
protein loss may increase up to 100 g per day. Espe-
cially infection, inflammation and fluid overload de-
tected in cases with low albumin as a biochemical
predictor for malnutrition. These results progress to
mortality [17-21]. Similarly, in a study evaluating peri-
toneal dialysis patients who received protein supple-
ments for six months, malnutrition decreased between
6% and 28%. In another study, protein catabolism rate
was lower and albumin level was higher in malnour-

ished patients receiving oral protein supplementation
for three months [20, 21]. Therefore, as in our study,
PD patients should be closely monitored for malnutri-
tion and supportive treatment. Total protein and albu-
min increased significantly with supportive treatment
in our patients. We did not detect any peritonitis at-
tacks during the study period. Data on oral nutritional
support in PD patients are limited. Patient compliance
observed important in oral nutrition therapy. Non-
compliance and intolerance found to adversely effect
on supportive therapy. In our study, we detected three
non-compliance of 17 patients (17.6%). This data was
equivalent to current studies. 

CONCLUSION

      Finally; malnutrition is common in peritoneal dial-
ysis patients. PD patients should be followed up fre-
quently and regularly for malnutrition. Particularly at
high risk patients with low food intake, infection or
inflammation, cardiac overload and anuric status
should be monitored more frequently and carefully. In
our study, we found significant increase in nutritional
indicators, especially albumin, directly related to mor-
tality when supportive therapy was given in addition
to patients with malnutrition. But we need more large-
scale studies.
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