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Abstract

Purpose  Accumulating evidence suggests an asso-
ciation between body volume overload and inflam-
mation in chronic kidney diseases. The purpose of this
study was to evaluate the effect of dietary sodium
reduction in body fluid volume, blood pressure (BP),
and inflammatory state in hemodialysis (HD) patients.
Methods In this prospective controlled study, adult
patients on HD for at least 90 days and those with
C-reactive protein (CRP) levels >0.7 mg/dl were
randomly allocated into two groups: group A, which
included 21 patients treated with 2 g of sodium
restriction on their habitual diet; and group B, which
included 18 controls. Clinical, inflammatory, bio-
chemical, hematological, and nutritional markers were
assessed at baseline and after 8 and 16 weeks.
Results Baseline characteristics were not signifi-
cantly different between the groups. Group A showed
a significant reduction in serum concentrations of
CRP, tumor necrosis factor-o,, and interleukin-6
during the study period, while BP and extracellular
water (ECW) did not change. In group B, there were
no changes in serum concentrations of inflammatory
markers, BP, and ECW.
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Conclusions Dietary sodium restriction is associated
with the attenuation of the inflammatory state, without
changes in BP and ECW, suggesting inhibition of a
salt-induced inflammatory response.
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Introduction

Cardiovascular disease (CVD) is the major cause of
death in hemodialysis (HD) patients, with a mortality
rate that is 10- to 20-fold higher than that in the general
population [1-4]. The mechanisms proposed for the
genesis of CVD in HD patients include hypervolemia,
hyperhomocysteinemia, and secondary hyperparathy-
roidism beyond traditional factors [5]. Furthermore,
inflammation has been identified as a risk factor for
atherosclerosis in these patients [6]. Some potential
causes of inflammation in HD patients are blood
exposure to dialysis membranes, non-sterile dialysate
use, retention of cytokines, acidosis, and unapparent
infections [7, 8].

Inflammation and extracellular volume expansion
are common in HD patients [9]. There is an increasing
evidence that fluid overload may be associated with
inflammatory responses. Ortega et al. [10] observed
that in chronic kidney disease patients, volume
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expansion assessed by atrial natriuretic peptide is
predictive of inflammation. Avila Dias et al. [11]
demonstrated that in peritoneal dialysis (PD) patients,
ECV is independently associated with inflammation.
Among PD patients, those with circulatory congestion
have malnutrition and higher median C-reactive
protein (CRP) levels [12]. Niebauer et al. [13] found
that in patients with congestive heart failure, those
with peripheral edema had significantly higher con-
centrations of endotoxins, and after diuretic treatment,
endotoxin concentrations were significantly reduced.
These authors suggested that intestinal wall edema
associated with volume expansion would favor the
translocation of bacterial endotoxins and trigger an
inflammatory response.

Dietary sodium restriction is associated with lower
interdialytic weight gain (IDWG) and blood pressure
(BP) reduction [14—18]. We hypothesized that sodium
restriction affects the inflammatory state. To the best
of our knowledge, no intervention study has assessed
the effect of low-sodium diets on the inflammatory
state in dialysis patients. Therefore, the purpose of this
study was to evaluate the effect of dietary sodium
reduction in body water volume and inflammatory
markers in HD patients.

Methods

This study included patients aged >18 years on HD
for at least 90 days. Inflammation was defined as CRP
levels >0.7 mg/dl, which was the median of CRP
levels of 119 HD patients treated in our dialysis unit at
baseline. Exclusion criteria were acute inflammatory
processes, chronic inflammatory diseases, antibiotic
use within the past 2 months, malignancies, and
central venous catheter use. The Institutional Research
Ethics Committee approved the study protocol, and
the patients signed an informed consent.

Patients were randomly allocated into two groups:
group A, which received a prescription of 2 g of
sodium reduction in their habitual diet; and group B,
which included patients who maintained their usual
dietary habits (controls). All patients were monitored
by the same nutritionist throughout the study and
were followed up for 16 consecutive weeks. At
baseline, and on the 8th and 16th weeks, demograph-
ical, clinical, laboratory, and nutritional data were
assessed.
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Clinical and demographical data (underlying renal
disease, time on dialysis, sex, age, presence of
diabetes, smoking status, medications in use, BP,
and interdialytic weight gain) were retrieved from the
patients’ medical records. Systolic and diastolic BP
was estimated by the average of the last 10 routine pre-
dialysis measurements.

Dietary intervention and nutritional assessment

For group A patients, sodium reduction of 2 g
corresponded to 5 g of salt withdrawal in the patient’s
daily diet, in relation to the actual intake, considering
the salt used in food preparation and during meals. The
amount of salt to be removed was converted to
household measures for better understanding. Dietary
instructions and encouragement were provided to
patients and family at all assessment points. Dietary
intake was based on a 72-h alimentary registry.

Body weight, height, and single-frequency bioelec-
trical impedance analysis (BIA) measurements were
performed 30 min after HD sessions. The BIA device
(Biodynamics® analyzer) measures resistance (ohms)
and reactance (ohms) directly and stores the informa-
tion. This information was used by an internal
microprocessor to perform subsequent calculations
of phase angle, total body water, and extracellular
water (ECW) according to previously validated equa-
tions [19, 20].

Laboratory measurements

Pre-dialysis blood samples were collected for mea-
surement of biochemical (serum levels of albumin,
sodium, creatinine, urea, glucose, cholesterol, HDL
cholesterol, triglycerides, and bicarbonate), inflam-
matory (serum CRP, tumor necrosis factor-o [TNF-a],
and interleukin-6 [IL-6]), and hematological markers
(hematocrit and hemoglobin). TNF-a and IL-6 levels
were determined by ELISA using commercial kits
(R&D® Systems, Minneapolis, MN, USA). The
remaining tests were performed using standard
methods.

Dialysis parameters
All patients were dialyzed three times per week, for

3.5-4 h per session using low-flux polysulfone dia-
lyzers and dialysate with bicarbonate buffer and a
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sodium concentration of 138 mEq/l. Prescribed dial-
ysis doses (Kt/V) were at least 1.4.

Statistical analysis

Results are expressed as mean =+ standard deviation,
median (interquartile range), or percent as appropriate.
Basal characteristics were analyzed by the unpaired
t test, Mann—Whitney U test, or chi-squared test.
Parametric data were analyzed by ANOVA for
repeated measures, whereas nonparametric data were
assessed by the Friedman’s test. The significance level
was set at p < 0.05.

Results

Fifty-three subjects, enrolled between April 2007 and
February 2009, were allocated into the two groups as
follows. Group A included 30 patients and group B
included 23 patients. During the follow-up, nine
subjects in group A and five in group B were excluded
because of acute infections. Therefore, 39 patients (21
in group A and 18 in group B) completed the study
period. No significant differences were observed
between the groups regarding basal characteristics
(Table 1).

BP, IDWG, and serum sodium

BP and IDWG showed no significant changes among
the groups during the follow-up. The median sodium
serum concentration did not change in group A, and it
was significantly elevated in group B between the 4th
and 8th week (Table 2).

Medications

All patients received recombinant human erythropoi-
etin, and the proportion of patients treated with iron
hydroxide remained unchanged in both groups
throughout the study. During the follow-up, the
proportion of subjects using statins (group A,
p = 0.94; group B, p = 1.00) or angiotensin-convert-
ing enzyme inhibitors (ACEIs) (group A, p = 0.82;
group B, p = 1.00), and the median number of
hypertensive classes (group A, p = 0.37; group B,
p = 0.09) were not significantly different between the
groups.

Table 1 Patients’ baseline characteristics

Characteristic Group A

(n=21)

Group B p
(n = 18)

56.00 £ 11.91 6022 + 13.96 0.31
Males (1) (%) 12 (57.1) 3(83.3) 0.10

Time on dialysis 30.90 (8.75; 49.50 (26.0; 0.88
(months) 105.5) 58.0)

Age (years)

Diabetics (%) 6 (28.5) 6 (33.33) 1.00
Active smoking (%) 5 (23.8) 5(27.7) 1.00
Hypertensive 8 (38) 4.(22.2) 0.32
nephrosclerosis (%)
Diabetic nephropathy 4 (19) 6 (33.3) 0.46
(%)
Chronic 4 (19) 7 (38.8) 0.28
glomerulonephritis
(%)
Use of statins (%) 10 (47.6) 12 (66.7) 1.00
Use of angiotensin- 11 (52.4) 12 (66.7) 0.82
converting
inhibitors (%)
Systolic blood 149 £ 13.70 142 £ 1930 0.23

pressure (mmHg)

Diastolic blood 87.24 £10.99 84.31 £ 13.06 0.45

pressure (mmHg)

Serum albumin (g/dl) 3.79 £ 0.26 3.84 £0.28 0.57

Serum C-reactive 1.10 (0.90; 1.15 (0.90; 0.47
protein (mg/dl) 1.40] 1.50)
Glycemia (mg/dl) 90 (84; 140) 108 (93; 179) 0.12
Hemoglobin (g/dl) 11.4 (10.7, 11.7 (9.7, 0.88
12.5) 12.6)
Serum bicarbonate 21.53 £ 3.11 2297 £2.68 0.14
(mEq/l)
Body weight (kg) 64.6 (57.6; 70.8 (62.6; 0.10
69.2) 76.0)
Total body water 3272 +£ 6.38 3383 £8.19 0.64
(1) (BIA)
Extracellular water 1495 +£299 1536 £ 3.41 0.69
(1) (BIA)
Anurics (%) 95.2 77.7 0.16

Biochemical, inflammatory and hematological
markers

Biochemical and hematological markers did not
significantly change in both groups at all assessment
points. In group A, serum CRP levels significantly
decreased between baseline and the 8th week and
remained stable up to the 16th week. Significant
reductions in median TNF-o and IL-6 concentrations
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Table 2 Blood pressure

(BP), interdialytic weight Baseline Weck 8 Weck 16 P
gair} (IDWG), andAserum Group A
sodium concentrations in .
group A (n = 21) and group Systolic BP (mmHg) 148.8 £ 13.7 1474 £9.22 147.5 £ 18.25 0.45
B (n=18) Diastolic BP (mmHg) 87.24 £ 10.99 85.73 £ 6.21 87.38 £ 11.91 0.71

IDWG (kg) 2.50 (2.34; 3.48) 3 (2.14; 3.45) 2.76 (2.17; 3.59) 0.95

Serum sodium (mEq/l) 138 (134; 142) 139 (136; 143) 138 (136; 141) 0.54

Group B

Systolic BP (mmHg) 142.33 £ 19.3 148.5 £ 19.56 149.22 + 20.44 0.17

Diastolic BP (mmHg) 84.3 £ 13.1 854 £ 11.0 83.6 £ 229 0.73

IDWG (kg) 2.64 (1.78; 3.5) 2.34 (1.84; 2.92) 2.79 (1.44; 3.22) 0.11

Serum sodium (mEq/l) 139 (135; 140) 141 (137; 144)* 140 (137; 142) 0.04
* p < 0.05 versus baseline
Table 3 Serum biochemical, inflammatory, and hematological markers in group A (n = 21)

Baseline Week 8 Week 16 )4

Albumin (g/dl) 3.79 £ 0.26 385+ 0.22 3.92 +£0.36 0.14
Creatinine (mg/dl) 10.40 (9.20; 12.30) 10.70 (9.30; 12.10) 10.90 (9.20; 12.00) 0.85
Urea (mg/dl) 109 (93; 126) 99 (92; 119) 116 (91; 132) 0.41
Glucose (mg/dl) 90 (84; 140) 103 (83; 131) 97 (82; 141) 0.26
Cholesterol (mg/dl) 134.94 £+ 21.67 135.86 £ 26.96 132.24 £+ 25.17 0.65
HDL cholesterol (mg/dl) 38.76 £ 8.89 39.30 £ 10.84 37.43 £ 8.87 0.09
Triglycerides (mg/dl) 155.33 £+ 82.91 153.09 £ 67.75 139.05 + 54.02 0.29
Bicarbonate (mEq/1) 21.53 £3.11 23.08 £ 2.72 22.59 £ 2.58 0.09
Hemoglobin (g/dl) 11.40 (10.70; 12.50) 11.80 (10.70; 12.60) 11.90 (11.10; 13.00) 0.31
Hematocrit (%) 34.82 £ 5.19 36.2 + 5.42 36.5 £5.73 0.31
Lymphocytes (cells/mm3) 1,795.0 (1,386; 2,036) 1,507.0 (1,345; 1,856) 1,531.0 (1,267; 1,777) 0.13
C-reactive protein (mg/dl) 1.1 (0.90; 1.40) 0.7 (0.30; 1.10)* 0.6 (0.30; 1.30)* 0.022
TNF-a (pg/ml) 691 (633; 760) 542 (476; 628)* 443 (386; 530)*, ** <0.001
IL-6 (pg/ml) 5.47 (4.96; 5.86) 3.87 (3.33; 4.92)* 307 (2.42; 3.90)%*, ** <0.001

* p < 0.05 versus baseline; ** p < 0.05 versus week 8

were observed between baseline and the 8th week
and between the 8th and 16th weeks. In group B,
there were no significant changes in inflamma-
tory marker concentrations throughout the study
(Tables 3, 4).

Nutritional assessment

Protein and caloric intake measurements remained
unchanged in both groups at all assessment points.
Sodium intake significantly decreased in group A
between baseline and the 8th week and between the
8th week and the 16th week, while no significant
changes were observed in group B. BIA measurements
did not significantly change in both groups (Table 5).
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Discussion

The results of this study showed that dietary sodium
restriction was associated with a reduction in inflam-
matory marker concentrations, while body volume
markers, IDWG, and BP remained unchanged. Our
results are difficult to interpret. However, it is possible
that the intervention used, dietary sodium restriction
alone, was not sufficient to achieve reduction in these
parameters. In the majority of studies that showed a
reduction in systolic BP and IDWG with dietary
sodium restriction, this intervention was used in
combination with intensified ultrafiltration [14, 15]
or reduced dialysate sodium [16, 17]. One study
examining dietary sodium restriction alone showed a
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Table 4 Serum biochemical, inflammatory, and hematological markers in group B (n = 18)

Baseline Week 8 Week 16 P
Albumin (g/dl) 3.84 £0.28 3.92 £ 0.34 3.94 + 0.39 0.40
Creatinine (mg/dl) 10.15 (8.9; 12.1) 10.35 (9.3; 12.3) 9.95 (9.0; 11.6) 0.70
Urea (mg/dl) 105 (76; 117) 107 (86; 143) 93 (83; 120) 0.45
Glucose (mg/dl) 108 (91; 115) 116 (92; 155) 108 (91; 115) 0.85
Cholesterol (mg/dl) 143.17 £ 34.65 145.0 £ 29.3 148.39 £ 41.8 0.54
HDL cholesterol (mg/dl) 36.1 £ 12.1 37.6 £ 132 372 £ 12.8 0.58
Triglycerides (mg/dl) 210.1 £ 159.7 199.3 £ 114.1 192.8 £ 122.6 0.92
Bicarbonate (mEq/1) 229 + 2.7 234 +£23 23.8 £ 32 0.85
Hemoglobin (g/dl) 11.75 (9.7; 12.6) 11.25 (10.0; 12.6) 11.15 (10.1; 11.9) 0.74
Hematocrit (%) 352 +£ 4.6 349 + 4.85 349 £ 3.7 0.94
Lymphocytes (cells/mm®) 1,762.5 (1,398; 2,112) 1,768.0 (1,601; 1,930) 1,698.5 (1,306; 2,279) 0.85
C-reactive protein (mg/dl) 1.15 (0.90; 1.50) 0.80 (0.30; 1.30) 0.80 (0.50; 1.70) 0.30
TNF-o. (pg/ml) 645 (594; 714) 684 (610; 780) 689 (624; 748) 0.18
IL-6 (pg/ml) 5.83 (5.31; 6.0) 575 (5.31; 6.00) 575 (5.31; 6.01) 0.49
:szl;::nslenljlilrtln;r(())r:fg A Baseline Week 8 Week 16 p
(n = 21) and group B Group A
(n=18) .
Food intake
Protein (g/kg/d) 0.99 + 0.26 1.05 + 0.25 1.01 £ 0.38 0.59
Calories (kcal/kg/d) 234 4+ 54 244 4+ 5.11 2277+ 74 0.34
Sodium (g/d) 9.25 + 1.47 7.56 &+ 1.97* 6.74 + 1.29%* <0.001
Total body water (1) 3277+ 64 325+ 64 3225+ 64 0.70
Extracellular water (1) 1495 + 2.9 1495 £ 29 153+ 29 0.49
Phase angle (°) 6.1 (5.4; 7.1) 6.2 (5.4; 6.9) 6.0 (5.3; 6.8) 0.72
Group B
Food intake
Protein (g/kg/d) 0.97 £ 0.24 0.99 £ 0.26 1.02 £ 0.31 0.84
Calories (kcal/kg/d) 237 +£5.0 238 + 6.1 22.6 £53 0.95
Sodium (g/d) 9.54 + 1.6 933+ 1.2 9.24 +1.28 0.64
Total body water (1) 33.8 £ 8.2 35.1 £ 8.7 33.7+70 0.70
. - Extracellular water (1) 153 + 341 1595 + 3.5 15.6 £ 2.1 0.49
p < 0.05 versus baseline; Phase angle (°) 6.4 (5.1: 6.9) 63 (5.0 7.3) 5.6 (5.0 6.7) 0.35

** p < 0.05 versus week 8

reduction in systolic BP and IDWG; however, only 15
patients were enrolled [18]. Interestingly, McCausland
etal. [21] recently reported that higher dietary sodium
intake is associated with higher mortality, but not with
BP.

With regard to the mechanisms involved in the
attenuation of the inflammatory state, our findings
suggest an additional mechanism by which sodium

can directly promote inflammatory response. Some
evidence supports the hypothesis that sodium induces
gene expression of inflammatory response media-
tors. Investigators from the University of Colorado
repeatedly showed that human peripheral blood
mononuclear cell exposure to hyperosmolar condi-
tions by sodium chloride addition increases gene
expression for IL-1a, IL-1b, and IL-8 and promotes

@ Springer



Int Urol Nephrol

phosphorylation of mitogen-activated protein kinase
(MAPK p38) [22-24]. Therefore, the link between
inflammation and salt intake could include hyperos-
molar sodium chloride triggering MAPK p38 phos-
phorylation and stimulating inflammatory cytokine
synthesis.

This study has some limitations. In particular, we
had a small number of patients, and there was no
accurate method to evaluate the amount of sodium
consumed and body water beyond dietary registry and
BIA measurements. The main strength of our study is
its prospective and randomized design. To the best of
our knowledge, our study is the first to examine the
effects of dietary sodium restriction alone on BP, body
volume, and inflammation in HD patients.

The results of this intervention study show that
sodium restriction is associated with inflammatory-
state attenuation in HD patients and suggest that
sodium plays an independent role in the genesis of this
condition. Therefore, dietary sodium restriction
appears to provide an effective strategy for improving
HD patients’ prognosis, particularly in terms of
cardiovascular events.

Acknowledgments This study was fully supported by the
Fundacdo de Amparo a Pesquisa do Estado de Sao Paulo
(FAPESP).

Conflict of interest The authors declare that they have no
conflicts of interest.

References

1. Foley RN, Parfrey PS, Sarnak MJ (1998) Clinical epide-
miology of cardiovascular disease in chronic renal disease.
Am J Kidney Dis 32(Suppl 3):S112-S119

2. Zimmermann J, Herrlinger S, Pruy A, Metzger T, Wanner C
(1999) Inflammation enhances cardiovascular risk and
mortality in hemodialysis patients. Kidney Int 55:648-658

3. Zoccali C, Mallamaci F, Tirpepi G (2004) Inflammatory
proteins as predictors of cardiovascular disease in patients
with end-stage renal disease. Nephrol Dial Transplant
19(Suppl 5):67-72

4. Stenvinkel P (2002) Inflammation in end-stage renal failure:
could it be treated? Nephrol Dial Transplant 17(Suppl
8):33-38

5. Santoro A, Mansini E (2002) Cardiac effects of chronic
inflammation in dialysis patients. Nephrol Dial Transplant
17(Suppl 8):10-15

6. Stenvinkel P, Heimburger O, Paultre F, Dicfalusy U, Wang
T, Berglund L, Jogestrand T (1999) Strong association

@ Springer

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

between malnutrition, inflammation, and atherosclerosis in
chronic renal failure. Kidney Int 55:1899-1911

. Yuen D, Chab CT (2005) Inflammation, cardiovascular

disease and nocturnal hemodialysis. Curr Opin Nephrol
Hypertens 14:538-542

. Kalantar-Zadeh K, Block G, McAllister CJ, Humphreys

MH, Kopple JD (2004) Appetite and inflammation, nutri-
tion, anemia, and clinical outcome in hemodialysis patients.
Am J Clin Nutr 80:299-307

. Pecoits-Filho R, Lindholm B, Stenvinkel P (2002) The

malnutrition, inflammation, and atherosclerosis [MIA]
syndrome: the heart of the matter. Nephrol Dial Transplant
17(Suppl 11):S28-S31

Ortega O, Gallar P, Munoz M, Rodriguez I, Carreno A,
Ortiz M, Molina A, Oliet A, Lozano L, Vigil A (2004)
Association between C-reactive protein levels and N-ter-
minal natriuretic peptide in predialysis patients. Nephrol
Clin Pract 97:123-124

Avila Diaz M, Venturra MJ, Valle D, Vicenté-Martinez M,
Garcia-Gonzalez Z, Cisneros A, Furlong MD, Gémez AM,
Prado-Uribe MD, Amato D, Paniagua R (2006) Inflamma-
tion and extracellular volume expansion and related to
sodium and water removal in patients on peritoneal dialysis.
Perit Dial Int 26:574-580

Wang AY, Sea MM, Tang N, Lam CW, Chan IH, Lui SF,
Sanderson JE, Woo J (2009) Energy intake and expendi-
ture profile in chronic peritoneal dialysis patients compli-
cated with circulatory congestion. Am J Clin Nutr
90:1179-1184

Niebauer J, Volk HD, Kemp M, Dominguez M, Schumann
RR, Rauchhaus M, Poole-Wilson PA, Coats AJ, Anker SD
(1999) Endotoxin and immune activation in chronic heart
failure: a prospective cohort study. Lancet 353:1838-1842
Ozkahya M, Ok E, Cirit M, Aydin S, Ak¢icek F, Basci A,
Dorhout Mees EJ (1998) Regression of left ventricular
hypertrophy in haemodialysis patients by ultrafiltration and
reduced salt intake without antihypertensive drugs. Nephrol
Dial Transplant 13:1489-1493

Ozkahya M, Ok E, Toz H, Asci G, Duman S, Basci A, Kose
T, Dorhout Mees EJ (2006) Long-term survival rates in
haemodialysis patients treated with strict volume control.
Nephrol Dial Transplant 21:3506-3513

Krautzig S, Janssen U, Koch KM, Granolleras C, Shaldon S
(1998) Dietary salt restriction and reduction of dialysate
sodium to control hypertension in maintenance haemodi-
alysis patients. Nephrol Dial Transplant 13:552-553

Ang KS, Benarbia S, Boulahrouz R, Stanescu C, Charasse
C, Le Cacheux P, Simon P (1999) Arterial hypertension in
the hemodialysis patient. A model of salt-sensitive hyper-
tension in man. Arch Mal Coeur Vaiss 92:1023-1026
Maduell F, Navarro V (2000) Dietary salt intake and blood
pressure control in haemodialysis patients. Nephrol Dial
Transplant 15:2063

Kushner RF, Schoeller DA (1986) Estimation of total body
water by bioelectrical impedance analysis. Am J Clin Nutr
44:417-424

Cohn SH, Vaswani AN, Yasumura S, Yuen K, Ellis KJ
(1985) Assessment of cellular mass and lean body mass by
noninvasive nuclear techniques. J Lab Clin Med 105:
305-311



Int Urol Nephrol

21. Mc Causland FR, Waikar SS, Brunelli SM (2012) Increased 23. Shapiro L, Dinarello CA (1995) Osmotic regulation of
dietary sodium is independently associated with greater cytokine synthesis in vitro. Proc Natl Acad Sci USA
mortality among prevalent hemodialysis patients. Kidney 92:12230
Int 82:204-211 24. Shapiro L, Dinarello CA (1997) Hyperosmotic stress as a

22. Dinarello CA (2009) Hyperosmolar sodium chloride, p38 stimulant for proinflammatory cytokine production. Exp
mitogen activated protein and cytokine-mediated inflam- Cell Res 231:354-362

mation. Semin Dial 22:256-259

@ Springer



	Effect of dietary sodium restriction on body water, blood pressure, and inflammation in hemodialysis patients: a prospective randomized controlled study
	Abstract
	Purpose
	Methods
	Results
	Conclusions

	Introduction
	Methods
	Dietary intervention and nutritional assessment
	Laboratory measurements
	Dialysis parameters
	Statistical analysis

	Results
	BP, IDWG, and serum sodium
	Medications
	Biochemical, inflammatory and hematological markers
	Nutritional assessment

	Discussion
	Acknowledgments
	References


