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Malnutrition is a common complication of chronic re-
nal failure (CRF), especially in patients on hemodialysis
(HD) therapy. It affects a high percentage of the hemo-
dialysis population and is closely related to increased mor-
bidity and mortality.? Biochemical investigations are wide-
ly used in assessment of the nutritional status in order to
diagnose protein-energy malnutrition (PEM).#* Changes
in the concentrations of various plasma proteins correlate
with visceral protein synthesis and affect the nutritional s-
tatus. Sensitive markers for the diagnosis of PEM are the
serum proteins albumin, prealbumin, total protein (TP)
and transferrin.

Protein-energy supplementation of the usual diet is a
method often used to treat dialysis related malnutrition.
Oral supplements are comparatively inexpensive and yet
can be effective. The changes in serum protein levels can
be considered as predictors of the effect of the therapy of
malnutrition.

The aim of this investigation was to ascertain the
changes in several plasma proteins, albumin, prealbumin,
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TP and transferrin, as indicators of PEM in malnourished
HD patients treated with the oral protein supplement “Nu-
tridial”.

MATERIAL AND METHOD

The study included 28 patients (16F, 12M), mean age 43.6
years (range 24 to 67 years) and mean duration of dialysis treat-
ment 105.8 months (range 5 to 207 months), with signs of PEM
but without clinical symptoms of intercurrent illness. Selection
criteria for inclusion in the study were: low levels of albumin and
TP, low predialysis levels of urea and creatinine, and a tenden-
cy for weight loss. The primary renal diseases of the patients
were: chronic glomerulonephritis in 10 cases, chronic pyelone-
phritis in 9 cases, polycystic kidney disease in 3 cases and sys-
temic lupus erythematosus nephropathy in one case. The HD
treatment schedule was as follows: thrice weekly dialysis ses-
sions of 12-13.5 hours, acetate bath, polysulphone and cellu-
lose-acetate membranes.

The protein supplement in powder form “Nutridial” (tabl. 1),
which was developed using mathematical modelling of the
aminoacid content, was ingested at an average of 0.3 g pro-
tein’kg BW/day. The quantity of the supplement given individ-
ually to the patients was calculated as the difference between
the protein intake proposed for hemodialysis (1.2 g’lkg BW/day)
and the real intake established in this group by seven-day di-
etetic diaries (0.93 g/lkg BW/day).

Blood for testing was drawn from the arteriovenous fistula via
the needles inserted at monitored the start of the dialysis pro-
cedure. The parameters, albumin, TP, prealbumin and trans-
ferrin, were measured at the start and at 3 and 6 months by au-
toanalyzers Hitachi 704, RA-500 and radial immunodiffusion.

All values were expressed as mean plus/minus standard de-
viation.

Table 1. Chemical and aminoacid content of “Nutridial”.

Aminoacid content
(g/100 g protein)

Chemical content
(¢/100 g product)

Protein-58-60 VAL-54 LEU-8.6
Carbohydrates-30-35 ILE-4.8 TRP-1.1
Fats 5-9 TYR4.1 ARG-5.8
Minerals-4.4 MET-1.8 PHE-5.0
Fibers-0.10 LYS-6.8 HIS-2.5

Water-4 CYS-1.1 THR-3.8
Energy content of 100 g ALA-3.9 ASP-9.8

product=274 kcal GLY-3.2 GLN-20.5
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RESULTS AND DISCUSSION

The levels of the plasma proteins over the course of the
investigation are shown in table 2.

Albumin level is the parameter most often used when
assessment of nutritional status is made, since it shows
significant correlation with other important parameters
such as creatinine, prealbumin, triceps skinfold thickness
(TST), arm-muscle circumference (AMC). The levels of al-
bumin in the course of supplementation showed an in-
crease which was most pronounced at the third month
(38.04+4.40 g/L vs 35.52+3.67, P<0.05), but one
month after discontinuation of “Nutridial” their values
(35.92+ 3.66 g/L) returned to close to the baseline level
which suggests that the improvement of the albumin sta-
tus was related to protein supplementation.

Changes were similar to those observed for albumin
were registered for TP. From 66.96+4.26 it was elevat-
ed to 71.08+6.02 g/L, P<0.05, at the third month. In-
significant decline was demonstrated at the sixth month
(69.33+2.85 g/L). Even one month after the end of the
supplementation, it remained higher (67.37+4.58 g/L)
compared to the starting point. Although TP is not con-
sidered a very reliable or sensitive parameter in the diag-
nosis of malnutrition, its fluctuations exhibit the same pat-
tern as albumin and confirm the positive role of the opti-
mized protein intake.

The levels of transferrin are highly influenced by the
iron content in the organism, which in patients with CRF
on dialysis treatment may be either increased from nu-
merous blood transfusions or decreased due to insuffi-
cient food intake or recombinant human erythropoietin
treatment without adequate iron supplementation, which
lowers its diagnostic value.?? In this investigation the iron
status of the patients was not ascertained. The transferrin
levels showed steady although insignificant elevation from
2.63+0.39 g/L to 2.70=0.58 g/L at the sixth month.

Table 2. Parameters of protein nutritional status of the 28 patients in the
course of the investigation.

Parameter Base level 3 months 6 months
(mean*SD) (mean+SD)  (mean*SD)
Alb g/L 35.52+3.67 38.04+4.40 37.76+2.20
TP gL 66.96+4.26 71.08+6.02 69.33+£2.85
Plealbumin g/L 3.28+0.87 3.33£1.57 3.58+0.97
Transferrin g/L 0.263+0.039 0.267+£0.041  0.270+0.058

75

The level of prealbumin due to its short half life changes
quickly when the protein dietary intake is increased. This
allows its application in assessment of whether treatment
of malnutrition is effective independent of the level.®” In
this study the positive effect of protein supplementation
with “Nutridial” on other nutritional parameters also af-
fected prealbumin which rose from a base level of
0.328+0.087 g/L through 0.333+0.157 at the 3rd month
to 0.358+0.097 at the 6th month. The tendency for in-
crease continued after the end of the supplementation
(7th month), independent of the fact that the half life of
this protein is shorter than the period between the last t-
wo measurements. These results correspond with other
published data. According to Miller and coauthors, serum
prealbumin levels in patients with CRF, independent of
their nutritional status, are normal or elevated due to di-
minished renal excretion.® Cano found that prealbumin
is the most predictive indicator of the effect of the thera-
pv, since it correlates closely with five other nutritional pa-
rameters (body weight, albumin, creatinine, TST, AMC)
and three complications: infections, the presence of HB-
sAg and mortality.? Ikizler and co-workers consider that
albumin, prealbumin and transferrin levels in HD patients
are highly influenced by inflammation.?’

The data for the plasma proteins studied correlates with
other investigations by the authors on the plasma ami-
noacid spectrum in similar groups of malnourished HD
patients on a diet supplemented with “Nutridial”.%%?

It can be concluded that the plasma proteins studied,
albumin, TP, prealbumin and transferrin, can be used as
markers of malnutrition in patients with CRF on HD treat-
ment and in assessment of the effect of protein supple-
mentation. The newly developed protein product “Nu-
tridial” can be recommended for protein supplementation
in such groups of patients.
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partivn, oMikég mnpwteiveg (OI) ka1 tpavogepivn, wg
SeIKTIDV TNG svepyelaknig-nipwIgiviknig vrnoBpewiag (EITY),
oe vnoBpenurols alpokabaipdpsvouvg acbeveig, oroug
orofovg exopnyefto npmwreivotxo S1arntiké CUPNARP®UA
and tov oréparog (Nutridial). Ztn pengin nepienrigpbnoav
28 aobBeveig pe ovumowparonoyia EITY, o1 onoiol
nAnpodoav 1a akdhovba xKpiripia: xapnAd enineda
Aevroparivng, nponevkwparivng kai OI'T aiparog, xapnnd
enineSa ovpiag kKar  Kpeanvivng mnpwv  ané v
aipordBapon xair tdon yia anodnsia Bdpovg. O1 vnd
penétn napdperpol npocdiopictnkav mnpiv Kai yerd and
3 ra1 6 priveg xopriynong tov S1atnTIKOV CLUMANPE-
parog, pe tn xprion avanuvrm Hitachi 704, RA-500 kai
akuvetg avocodidxvong. Ta enineda tng Asvk®uarivng
napovoiacav avénon xkard tn Sidpkeia xoprynong 1ov
Siaitntiko’ cLPNANPEOUATOG, N oroia Atav MNePICCSIEPO
e€eonpacpévn kartd tov Tpito priva, Kal vrnox@pnoav
nepinov ora npo g xopriynong enineda gva priva perd
and m 8iakornn mg. Ta enineda tov OIl napovciacav
16 {81e¢ petaBonég pe n Nevkwparivn, emBeBaidvovrag
m Oeukid enibpaon g xopriynong mnpwieivdv. Ta
enineda ng Ipavo@epivng napovciacav pn GNPAvIKA
atd€non, evd n Btk §pdon tng XOpRYNONG MPOIEIVEOV
ot1g vroNolreg S1AINTIKEG MAPAPETPOLS ENNPEACE KAl TNV
nponevkoparivn. Ta anotenéopara tng HeNEng vodn-
Advouv 411 o1 mpwIeiveg nov peNeriOnkav, prnopovv va
xpnoigonoinBovv wg Seikrteg g vnoBpswiag Kar Ing
enibpaong tng XopAynong MP®IEIVOUX®Y S1aItNTIKOV
ovpnAnpwUdrev, os acbeveig pe xpovia ve@pikn avend-
prela vnd aipordBapon. Emnndov, emBeBaiddOnke n
Osukn eniSpaon tov SianNuKoV GLUNANPAUATOS IOV
XPNOIPONOINONKE OIN GLUYKEKPIPEVN HENSTN.
A€8e16 evpenpiov: AipordBbapon, [Npwrteiveg nhdoparog,
[pwieivobxo Siartnuké cvopninpwua,
Xpovia ve@pikn avendpkeia
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