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PROTEIN ENERGY WASTING IN PERITONEAL DIALYSIS PATIENTS

Emina Kosti¢!, Jelena Kosti¢!, Milena Stefanovié?, Branka Mitic¢!

Among many risk factors that affect outcomes of patients with chronic kidney disease
and the ones on maintenance dialysis, the state of metabolic and nutritional derangements
called "protein-energy wasting" (PEW) plays a major role. Most guidelines recommend that nu-
tritional status should be evaluated by using a combination of valid, complementary measures.

The aims of this study were to analyze body composition, to detect the presence of
undernutrition, and to establish the relationship between parameters of body composition, body
mass index (BMI) and laboratory parameters routinely used as indicators of nutritional status in
PD patients. Body composition was examined by a body composition monitor (BCM) that ex-
presses body weight in terms of lean tissue mass (LTM) and fat tissue mass (FTM). BMI is
defined as the weight in kilograms divided by the square of the height in metres (kg/m?). All
the patients had blood samples taken for biochemical analysis (creatinine, albumin, cholester-
ol).

Our study included 37 peritoneal dialysis patients (23 female and 14 male). Our study
was able to show high prevalence of undernutrition (56.76% of patients) expressed by low LTI,
in our group of patients. Most of the patients had normal FTI (83.78%). Body mass index was
not a good marker of nutritional status of our patients and according to this parameter there
were no malnourished patients in our study group. The levels of creatinine and cholesterol
showed positive correlation with LTM, proving to be good markers of nutritional status while the
levels of albumin failed to show any correlation with other parameters of nutritional status. The

3 year follow up showed that the LTI has a positive correlation with survival.
Our conclusions are that PEW is common in dialysis patients. It should be assessed by
complementary methods, and patients at risk should be treated adequately to reduce the risk

of morbidity and mortality.
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Introduction

Among many risk factors that affect outcomes
of chronic kidney disease (CKD) patients, especially
the ones with end-stage renal disease (ESRD) and
on maintenance dialysis, the state of metabolic and
nutritional derangements called "protein-energy wast-
ing" (PEW) of chronic kidney disease plays a major
role(1). PEW is defined as a state of gradual and
non-functional loss of muscle and fat tissue, even-
tually resulting in cachexia. The described state is
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not caused only by an inadequate dietary intake but
is rather the result of metabolic disturbances in chro-
nic renal failure such as derangements in fat meta-
bolism, acidosis, inflammation-driven catabolism,
nutrient losses in the dialysate, along with endocrine
disturbances, such as hyperparathyroidism, hyper-
glucagonemia, and peripheral insulin resistance. A
number of studies have shown that PEW is related to
an increased number of hospitalizations, increased
morbidity, and mortality (2).

While consensus about the importance of
identifying and treating malnourished dialysis pati-
ents exists (3), the assessment of their nutritional
status is not simple. Over the years, many methods
have been proposed to identify malnourished and
wasted CKD patients. However, there is currently no
single tool that can be used to identify protein-ener-
gy wasting in these patients. On the contrary, most
guidelines recommend that nutritional status should
be evaluated by using a combination of valid, com-
plementary measures (4, 5).

The aims of this study were to analyze body
composition, to detect the presence of undernutri-
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tion, and to establish the relationship between param-
eters of body composition, body mass index (BMI)
and laboratory parameters routinely used as indi-
cators of nutritional status in PD patients.

Patients and methods

We conducted a study in 37 patients that had
been on peritoneal dialysis (PD) program in Clinical
Center Nis, Clinic for Nephrology, during 2013. Sur-
vival of the patients was followed until the end of
2016. All the patients had biochemical parameters
important for their nutritional assessment done (cre-
atinine, cholesterol, and albumin). Body mass index
was calculated as body weight (kg) to square of the
body height (m) ratio. Body composition was assess-
ed by a portable device (a body composition moni-
tor - BCM Fresenius Medical Care D GmbH) that ex-
presses body weight in terms of lean tissue mass
(LTM) and fat tissue mass (FTM) independent of
hydration status. The BCM Fresenius device measu-
res the impedance of body tissues over wide fre-
quency ranges and differentiates normally hydrated
(NH) LTM from NH FTM regardless of the degree of
extracellular fluid and it offers a reliable measure of
both hydration status and nutritional status in our
patients [+]. Undernutrition was defined as having a
lean tissue index (LTI = LTM/height?) below the 10"
percentile of a reference population derived from
BCM measurements of 1000 healthy adult subjects
aged 18-75. This reference population is age and
gender-specific, as body composition varies through-
out life and between genders (6). Measurements
were taken with the patient calm, supine, and re-
laxed for 2 minutes after the electrodes had been
attached to the hand and foot on the same side of
the body. All measurements were performed by a
trained nurse. Exclusion criteria were dictated by the
device and included the history of a pacemaker,
defibrillator, stent implantation or amputation of a
major limb.

The Excel program from Microsoft Office was
used for quantitative statistical analysis, and a soft-
ware package was used for the tabular presentation
of data. Calculations were performed using the SPSS
program version 10.0. The limits of statistical signifi-
cance were estimated at 0.01 or 1% and 0.05 or 5%
as the default error in all analysis. Chi-squared test
was used to determine whether there was a signi-
ficant difference between the expected frequencies
and the observed frequencies in one or more cate-
gories. Spearman's rank correlation coefficient was
used as a nonparametric measure of rank correlation
(statistical dependence between the rankings of two
variables), and, Mann-Whitney U test was used as a
nonparametric test of the null hypothesis that it is
equally likely that a randomly selected value from
one sample will be less than or greater than a ran-
domly selected value from a second sample.

Results

We conducted a study in 37 patients (pts), 14
(37.84%) male and 23 (62.16%) female, and their

average age was 63.32 + 12.61 years. The average
age of male pts was 66.84 £ 9.93 years and the
average age of female pts was 61.42 £ 13.70 years.

The frequency of patients on PD with qualita-
tively defined LTI and FTI values is given in table 1.
A slight majority of patients, 21 (56%) had low LTI,
while the rest of the study group had a normal LTI.
None of them had high LTI. The majority of patients
- 31 (83.78%) had normal values of FTI, while 3 of
them (8.11%) had low FTI, and 3 of them (8.11%)
had high FTI. There were significantly more PD pati-
ents with normal than abnormal values of FTI (p <
0.001, x2 test) in this study.

Table 1. Qualitatively defined LTI and FTI indexes in

PD patients
Parameter LTI FTI
Normal 16 (43.24%) 31 (83.78%)
Low 21 (56.76%) 3 (8.11%)
High 3 (8.11%)
b3 37 (100.00%) 37 (100.00%)

The nutritional status of PD patients based on
BMI values is shown in Table 2. Based on BMI, there
were no malnourished patients in our group, while
18 of them (48.65%) were normally nourished, and
19 of them (51.35%) were obese.

Table 2. Nutritional status of PD patients according to

BMI values
Nutrition
Normal 18 (48.65%)
Obese 19 (51.35%)
b2 37 (100.00%)

Table 3 presents comparison of LTI and FTI
values in adequately nourished and obese pts in PD
(estimated by BMI), and the following results were
established: FTI values are statistically higher in
obese than in normally nourished PD pts ( student t-
test, p < 0.001).

Table 3. Values of LTI and FTI compared to the nutrition
of the PD patients

Normal weighted
n=18

Overweighted
n=19

LTI 12.03 £ 2.20 (11.60)
FTI 8.93 + 2.42 (9.00)

11.19 + 1.94 (11.40)
15.52 + 4.85 (14.60)

The correlation of continual values of LTI and
FTI with BMI is shown in Table 4. BMI shows a ne-
gative and week correlation with LTI, but a very
strong and positive correlation with FTI (Spearman
correlation index, p <0.001).
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Table 4. Correlation of BMI with LTI and FTI in PD patients

LTI FTI
0.82***

BMI -0.23

There is a positive correlation between LTI and
all the biochemical parameters of nutrition, but the
statistically significant ones are with creatinine (r =
0.34, p < 0.05) and cholesterol (r = 0.34, p < 0.05).

There is positive but statistically non signifi-
cant correlation between FTI and albumin (Table 5).

Table 5. Correlation of LTI and FTI with the biochemical
parameters of nutritional status

Creatinine Albumin Chol
LTI 0.34%(r) r 0.27 (r) 0.39%(r,p)
FTI -0.12 (p) p 0.16 (p) -0.30(p)
*-p<0.05,

r — Pearson correlation coefficient,
p - Spearmancorrelation coefficient

There was statistically significant positive
correlation between LTI and survival in our group of
pts (p < 0.01). On the other hand no statisticaly
significant correlation was found after comparing FTI
and survival (Table 6).

Table 6. The correlation of LTI and FTI index and
mortality in PD patients

Survived Decided
n=19 n=18
LTI 12.64 + 1.91 10.49 + 1.68
(13.30)" (11.15)
FTI 10.84 + 4.14 13.87 £ 5.59
(9.70) (12.70)

** p < 0.01 (Mann-Whitney test)

Discussion

Our study was able to show high prevalence
of undernutrition, as expressed by low LTI, in our
group of patients. These findings are consistent with
several other studies in which the prevalence of un-
dernutrition differed according to the method used to
define nutritional status. The French study (7) which
included 7123 patients, showed undernutrition in
62% of the studied population, according to the lean
body mass index. Woodrow et al. (8) have also
found a significantly lower LTM measured with dual
X-ray absorptiometry (DXA) and bioelectrical imped-
ance analysis (BIA) in patients with advanced chron-
ic renal failure, peritoneal dialysis, and HD compa-
red with the healthy group.

Body mass index has not adequately presen-
ted the nutritional status of our patients, and accord-
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ing to this parameter, there were no malnourished
patients in our study group, while 18 of them
(48.65%) were normally nourished, and 19 of them
(51.35%) were obese. This fact supports the view
that BMI does not represent an adequate parameter
of nutrition for patients with chronic renal failure, as
gross imbalance in fluid status in these patients may
cloud the results. Also, the loss of muscle mass is
characteristic in PEW; however, a relatively well-pre-
served fat mass still usually remains, resulting in
small changes in BMI that can be disguised by im-
balances in fluid homeostasis (9). Finally, BMI can’t
estimate the distribution of fat tissue which has sig-
nificant metabolic implications.

The ability of the Body Composition Monitor to
separate fat from lean tissue allowed us to examine
the correlation between BMI and LTI as well as BMI
and FTI. In healthy subjects BMI depends on both
fat and lean (muscular) tissue (10). In our patients,
BMI clearly expressed the changes in the fat deposits
but failed to show lean mass status. Similar results
were obtained by Honda et al. (9) who have ex-
amined the relationship between BMI, body compo-
sition parameters, and PEW in 328 patients who
started dialysis treatment. Their study showed high
incidence of PEW in obese patients, which correlated
with high FTI and low LTI, a state which is defined as
"obese sarcopenia".

Biochemical parameters have an important
role in routine assessment of the nutritional status of
dialysis patients. The most commonly used bioche-
mical parameters are: creatinine, albumin and cho-
lesterol. However, many studies have shown that
they are not always reliable.

In our study the level of albumin has shown
no correlation with LTI and a week positive corre-
lation with no statistical significance with FTI. These
results are in line with other studies that have de-
monstrated the uselessness of serum albumin levels
as an accurate marker of nutritional status in dialysis
patients (11, 12). There are several reasons for that:
first, the level of albumin is influenced by factors
such as overhydration, proteinuria and losses into
the dialysate in PD patients. Additionally, albumin
has a relatively long half-life, limiting the impact of a
decreased protein intake on serum concentrations
(13). Also, albumin is an acute phase reactant; thus,
s-albumin levels in dialysis patients are strongly as-
sociated with inflammation rather than insufficient
food intake (14).

Creatinine has shown a positive and statisti-
cally significant correlation with LTI, proving to be a
good marker of muscle mass. These results are in
accordance with several other studies which have
shown that even in stable chronic dialysis patients in
whom kidney function is minimal to nonexistent se-
rum creatinine level is a reliable surrogate marker of
muscle mass (15, 16).

Serum cholesterol has also been proposed as
an assessment criterion for malnutrition and PEW (5).
Our study has shown statistically significant positive
correlation between serum cholesterol levels and
LTI, but no correlation between s-cholesterol and
FTI. Contrary to the general population (17), a high
s-cholesterol level in the CKD and dialysis population
is associated with improved survival (18).
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The three year follow up of our patients show-
ed that there was a statistically significant positive
correlation between LTI and survival in our study
group, while, on the other hand, no statistical signi-
ficance was found after comparing FTI and survival.
These findings are similar to those published in the
study of Slovakian population which showed that low
LTI was a strong independent predictor of mortality
(19).

Conclusion

Protein energy wasting is common and very
significant problem in dialysis patients. It is not al-
ways easy to assess, and it usually requires com-
plementary measures to be done. However, since it
has a significant impact on our patients lives by in-
creasing the number of hospitalizations, morbidity,
and mortality it should be carefully monitored and
treated when needed.
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Medu brojnim faktorima rizika koji uticu na ishod leCenja bolesnika sa hroni¢nom bu-
breznom slabos¢u i onima na dijalizi, stanje metabolickih i nutritivnih poremecaja oznaceno
kao "proteinsko-energetska pothranjenost" zauzima znacajno mesto. Brojni vodici predlazu da
se stanje uhranjenosti nasih bolesnika procenjuje kombinovanjem komplementarnih merenja.

Ciljevi ispitivanja bili su analiza telesnog sastava, utvrdivanje ucestalosti pothranjenosti
i korelacije izmedu parametara telesnog sastava, indeksa telesne mase (ITM) i laboratorijskih
parametara koji se najcesée koriste za procenu stanja uhranjenosti bolesnika na dijalizi. Ana-
liza telesnog sastava vrsena je na osnovu podataka dobijenih Body composition monitorom -
aparatom koji meri masu masnog (fat tissue mass FTM) i nemasnog (lean tissue mass LTM)
tkiva. ITM je izraCunavan kao odnos telesne tezine u kilogramima i kvadrata visine u metrima
(kg/m?). Svim bolesnicima uzimana je krv za opste laboratorijske analize (kreatinin, holeste-
rol, albumini).

U nasem ispitivanju ucestvovalo je 37 bolesnika sa programa peritonealne dijalize (23
Zene i 14 muskaraca). Nase ispitivanje pokazalo je veliku uestalost pothranjenosti bolesnika
(56,76%) izrazenu kroz nizak indeks nemasnog tkiva. Najveci broj bolesnika imao je norma-
lan indeks masnog tkiva (83,78%). Indeks telesne mase (ITM) nije se pokazao kao dobar
marker nutritivhog statusa i na osnovu ovog parametra nije bilo pothranjenih bolesnika u
nasoj grupi. Nivo kreatinina i holesterola pokazao je pozitivhu korelaciju sa masom nemasnog
tkiva, ¢ime su se ovi parametri izdvojili kao dobri markeri nutritivnog statusa, za razliku od
albumina koji nije pokazao nikakvu korelaciju sa drugim parametrima uhranjenosti. Trogo-
disnje pracenje ovih bolesnika pokazalo je da postoji pozitivna korelacija izmedu indeksa ne-
masnog tkiva i prezivljavanja bolesnika.

Nasi zakljucci su da je proteinsko-energetska pothranjenost Cesta kod bolesnika na
dijalizi. Treba je procenjivati kombinovanjem komplementarnih metoda i bolesnike sa rizikom
treba adekvatno leciti kako bi se smanjio morbiditet i mortalitet.
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