-
brought to you by .{ CORE

View metadata, citation and similar papers at core.ac.uk

provided by Repositério Institucional da Universidade Catdlica Portuguesa

Aging and Disease

www.aginganddisease.org

Volume 6, Number 1; 17-26, February 2015
http://dx.doi.org/10.14336/AD.2014.0514

Original Article

Effect of Aging in the Perception of Health-Related
Quality of Life in End-Stage Renal Disease Patients under
Online-Hemodiafiltration

Alexandra Moura?, JoséMadureira?, Pablo Alija?, Jo&b Carlos Fernandes®, JoséGerardo
Oliveira*, Martin Lopez®, Madalena Filgueiras®, Leonilde Amado’, Maria Sameiro-Faria’, Vasco
Miranda’, Alice Santos-Silva®®, El §io Costa®®”

YInstituto de Ciéncias da Saltle, Universidade Catdica Portuguesa, Porto, Portugal; 2Cl fmica de Hemodidise
NefroServe, Barcelos, Portugal; *Clmica de Hemodidise NefroServe, Viana do Castelo, Portugal; “Centro
Hospitalar do Porto, Porto, Portugal; 5Cl mica de Hemodidise de Felgueira, Felgueiras, Portugal; ®Cl mica de
Hemodidise de Gondomar, Gondomar, Portugal; 'Clmica de Hemodidise NephroCare, Maia, Portugal;
8Laborat&io de Bioqummica, Departamento de Ciéncias Biolcyicas, Faculdade de Farm&ia, Universidade do
Porto, Portugal; °Instituto de Biologia Molecular e Celular, Universidade do Porto, Portugal.

[Received February 9, 2014; Revised May 13, 2014; Accepted May 14, 2014]

ABSTRACT: This work aimed to evaluate how aging could influence patients’ perception of health quality
of life (HRQOL), as well as, the effect of aging on dialysis adequacy and in hematological, iron status,
inflammatory and nutritional markers. In this transversal study were enrolled 305 ESRD patients under
online-hemodiafiltration (OL-HDF) (59.67% males; 64.9 + 14.3 years old). Data about comorbidities,
hematological data, iron status, dialysis adequacy, nutritional and inflammatory markers were collected
from patient’s records. Moreover, HRQOL score, by using the Kidney Disease Quality of Life-Short Form
(KDQOL-SF), was assessed. Analyzing the results according to quartiles of age, significant differences were
found for some parameters evaluated by the KDQOL-SF instrument, namely for work status, physical
functioning and role-physical, which decreased with increasing age. We also found a higher proportion of
diabetic patients, a decrease in creatinine, iron, aloumin serum levels, transferrin saturation and nPCR, with
increasing age. Moreover, significant negative correlations were found between age and mean cell
hemoglobin concentration, iron, transferrin saturation, aloumin, nPCR, work status, physical functioning
and role-physical. In conclusion, our results showed that aging is associated with a decreased work status,
physical functioning and role-physical, with a decreased dialysis adequacy, iron availability and nutritional
status, and with an increased proportion of diabetic patients and of patients using central venous catheter,
as the vascular access. The knowledge of these changes associated with aging, which have impact in the
quality of life of the patients, could be useful in their management.
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End-stage renal disease (ESRD) patients present high
mortality rate [1,2] that far exceeds the mortality rate for
the general population [3]. In the past half century, the
widespread use of dialysis to prolong life of ESRD
patients has been a remarkable achievement, preventing
death from uremia in these patients. Nowadays, this

therapy has expanded widely and is particularly used by
an increased elderly population, leading to significant
economic consequences to patients and to healthcare
systems. Although some evidence may suggest that
mortality rate among dialysis patients have decreased over
the last few years, actually, patient’s survival is still low.
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Cardiovascular diseases (CVD) are the most common
cause of death in these patients [4].

Dialysis presents a considerable negative impact on
the functional status and in the health-related quality of
life (HRQOL) of ESRD patients, as perceived by the
patients. Dialysis is associated to symptoms that affect the
daily life of the patients, and there is growing evidence
that patients give more importance to the HRQOL than to
survival [5]. Moreover, recent reports have shown that
questionnaire-derived assessment of HRQOL is a strong
and independent predictor of mortality and morbidity in
ESRD patients [6-8]. For instance, the Dialysis Outcomes
and Practice Patterns Study (DOPPS) concluded that a
value lower than 10-points in Physical Component
Summary of SF-36 was associated with a higher mortality
risk, as compared to the risk associated to a albumin serum
level lower than 1g/dL [9].

Dialysis is the most important replacement therapy to
prolong life of ESRD patients. In the last years, online
hemodiafiltration (OL-HDF) technique has been
introduced as an alternative to the classical hemodialysis
(HD) procedure, which may reduce the risk of morbidity
and mortality of ESRD patients [10,11]. In fact, a
reduction of 30% in all-cause mortality, of 33% in
cardiovascular mortality, and of 55% in risk of infection-
related mortality, has been described in OL-HDF patients,
when compared with those on conventional high-flux HD
[12]. However, other studies [13] showed similar
morbidity and mortality risk values for both dialysis
techniques.

Currently, a higher proportion of dialysis patients are
old, raising a major challenge to health care systems [14],
as they usually show a high number of comorbidities, the
functional status is poor, the prevalence of depression is
high and they often avoid personal involvement [15].
However, there is a lack of information about the effect of
aging in HRQOL, and in clinical and analytical
characteristics of dialysis patients. By this reason, we
aimed to evaluate how age could influence patients’
perception of HRQOL. Moreover, we also aimed to
evaluate the effect of aging on dialysis adequacy and in
hematological, iron status, inflammatory and nutritional
markers.

MATERIAL AND METHODS
Patients and study design

A descriptive transversal observational study was
conducted to assess the HRQOL in ESRD patients on OL-
HDF, by using Kidney Disease Quality of Life-Short
Form (KDQOL-SF) instrument, in order to study the
impact of age on HRQOL. Patients were grouped into four

categories based on age quartiles, the first quartile
included patients with less than 56 years old (n = 77), the
second quartile included patients between 57 to 68 years
old (n = 86), the third quartile included patients between
69 and 75 years old (n = 70), and the last quartile included
patients with more than 75 years old (n = 72).

This work had the collaboration of five dialysis units from
the north of Portugal. A total of 305 patients (59.67%
males), with a mean (£SD) age of 64.9 + 14.3 years old,
was evaluated. Patients were under therapeutic dialysis
three times per week for the duration of 3-5 hours each
session. The main causes of renal failure, in our group of
patients, were diabetic  nephropathy (n=116),
hypertensive nephrosclerosis (n=45), other diseases or
uncertain etiology (n=144).

For OL-HDF procedure, Fresenius Medical Care
dialysis machines (model 5008) and synthetic high-flux
polysulfone dialyzers (Fresenius Medical Care, Bad
Hamburg, Germany) were used. Patients were excluded if
they were under 18 years old, cognitively impaired, had a
severe speech or hearing impairment, malignancy,
autoimmune disease, inflammatory or infectious diseases,
and if they were in the dialysis program for less than three
month.

At starting the study, the patients were clinically
evaluated and blood samples were collected for analytical
evaluation, KDQOL-SF questionnaire was self-
administered to all patients. This survey collected data on
age, gender, time under dialysis, etiology of kidney
disease, hematological data, iron status, inflammatory and
nutritional markers, as well as data on dialysis adequacy,
from patient records. Laboratory data were obtained by
using standard techniques. Blood was collected
immediately before the second dialysis session of the
week. Hematological data were accessed by using an
automatic blood cell counter (Sysmex K1000; Sysmex,
Germany). Differential leukocyte and reticulocyte counts
were performed by microscopy. Serum iron concentration
was determined using a colorimetric method (Iron,
Randox Laboratories Ltd., North Ireland, UK), whereas
serum ferritin and transferrin were measured by
immunoturbidimetry (Ferritin, Laboratories Ltd., North
Ireland, UK; Transferrin, Laboratories Ltd., North
Ireland, UK). Serum C-reactive protein (CRP) was
determined by nephelometry [CRP (latex) High-
Sensitivity, Roche Diagnostics].

The study was approved by the Ethic Committee of
the Institute of Health Sciences of Portuguese Catholic
University. All patients gave written informed consent to
participate in this study. The study was conducted in
accordance with the Declaration of Helsinki.
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Table 1. Clinical data, hematological and biochemical data, nutritional markers and dialysis adequacy for total ESRD
patients on OL-HDF, according to age (quartiles)

[CVCUse n(®%) T 1470) 18 (20.5) 11 (15.3) 26 (34.2)

JAVEUse (%) 68 (82.9) 70 (79.5) 61 (84.7) 50 (65.8) 0.02#
Diabetic patients, n (%)  21(25.6) 35 (39.7) 33 (45.8) 27 (35.5) 0.04#
Hypertensive patients, n (%) 16 (19.5) 9(10.2) 10 (13.9) 11 (14.4) 0.40#
Previous time on dialysis, months  73.45 (153.70) 59.24 (100.67) 64.53 (139.66) 58.13(91.28)  0.85
[ORR% 1 7675 (5.08) 76.99 (5.93) 76.34 (6.64) 76.93 (7.56) 0.92
KTV 155 (0.34) 1.54 (0.32) 1.47 (0.25) 1.55 (0.38) 0.41
['Creatinine, mg/dl T 9.16 (2.81) 7.88 (2.92) 7.14 (2.76) 6.22 (2.41) <0.001

IDarbepoeitin, ug/kgiveek T 0.32(0.43)

0.41 (0.69) 0.39 (0.44) 0.36 (0.40) 0.70

N
=
()]
~
)
[N
N
(22}
N—r

11.61 (1.44) 11.69 (1.20) 11.56 (1.38) 0.93

[Hematacrit, % T 35.70 (4.50) 35.81 (4.37) 36.24 (3.74) 35.88 (4.31) 0.88
[Erythrocytes, X102/ 3.75 (0.49) 3.77 (0.54) 3.85 (0.45) 3.74 (0.52) 0.56
[NV 95.47 (5.46) 95.61 (5.87) 94.46 (5.81) 96.31 (6.10) 0.28
INiCH g 31.21.(2.01) 30.27 (5.05) 30.05 (4.17) 30.99 (2.14) 0.13
NMCHC g/d T 32,69 (0.97) 32.39 (1.12) 32.26 (1.16) 32.18 (1.08) 0.20
[ROWI o2 14.60 (1.50) 14.46 (1.36) 14.93 (1.49) 14.99 (1.64) 0.30
['Wihite blood cells, X108/ | 6.76 (1.95) 6.26 (1.81) 7.17 (2.78) 6.65 (2.79) 0.11
~Neutrophil/lLymphocyte ratio  2.68 (1.62) 2.98 (1.42) 2.90 (1.27) 2.84 (1.29) 0.55

Firon mg/d Y 74,53 (31.99) 74.91 (33.09) 63.04 (24.52) 61.91(2351)  0.01
[ Transterrin, mo/dil T 194.26 (43.18) 209.59 (121.84)  185.62 (40.21) 204.12 (97.38)  0.31
[ Transferrin saturation, % " 28.94 (14.81) 30.34 (13.80) 25.23 (11.53) 24.47 (9.64) 0.01
[Eerritin, ng/mL T 35569 (213.85) 43021 (238.55) 40879 (267.16)  413.11(239.42)  0.22

6.53 (11.28) 10.02 (18.36) 13.77 (19.67) 8.72 (12.04) 0.13

45.04 (13.61) 4359 (10.52) 4157 (7.92) 39.37 (8.01) 0.01
24.80 (4.33) 26.46 (5.05) 26.54 (4.08) 24.82 (4.08) 0.01

1.51 (0.75) 1.43 (0.61) 1.34 (0.62) 1.17 (0.35) 0.01

Results are presented as mean (SD). # chi-squared test or Fisher’s exact test. CVC: central venous catheter; AVF: arteriovenous fistula; URR: urea
reduction ratio; MCV: mean cell volume; MCH: mean cell hemoglobin; MCHC: mean cell hemoglobin concentration; RDW: red blood cell distribution
width; CRP: C-reactive protein; BMI: body mass index; nPCR: normalized protein catabolic rate.

Kidney Disease Quality of Life Questionnaire-Short large studies involving dialysis patients [17-19]. In the

Form present work, HRQOL was assessed with the validated
instrument KDQOL-SF version 1.3 for Portuguese

KDQOL-SF became the most widely used QOL measure  population [20]. This query was given to the patients at

for ESRD patients. It was developed in the United States  starting of the dialysis session, and they were helped to fill

of America for dialysis patients [16], and has been out the forms, if necessary.

translated into several languages, to be used in several
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The KDQOL-SF can be divided in a generic part and
in a disease-specific part. The generic part is formed by
the Short Form (SF-36, version 2). The SF-36 has 8
domains: the patient’s physical functioning (10 items);
role physical (4 items); pain (2 items); general health (5
items), emotional well-being (5 items); role-emotional (3
items); social functioning (2 items); and energy and
fatigue (4 items) [20,21]. The disease-specific part of the
KDQOL-SF consists of 43 kidney disease-targeted
questions. The responses to these items are condensed in
11 domains: symptom/problems (12 items), effects of

kidney disease (8 items), burden of kidney disease (4
items), work status (2 items), cognitive function (3 items),
quality of social interaction (3 items), sexual function (2
items), sleep (4 items), social support (2 items), staff
encouragement (2 items) and patient satisfaction (1 item).
This group of questions covers different domains to face
the multidimensional nature of HRQOL-SF. These
domains have a score from 0 to 100, with higher scores
indicating a better quality of life, or the absence of
problems.

Table 3. HRQOL results based on the KDQOL-SF instrument for ESRD patients on OL-HDF, according
to age (quartiles)

F'Symptoms/problem it 76.68 (17.83)

76.60 (14.63)

74.35(16.80)  76.39(17.02) 081

65.22 (23.33) 63.28 (21.51) 66.32 (22.04) 71.78 (15.79) 0.09
29.01 (26.60) 23.22 (22.40) 26.19 (25.65) 22.86 (23.27) 0.35
21.95 (36.09) 10.67 (26.67) 7.97 (22.07) 8.90 (22.58) 0.01
80.78 (19.38) 78.25 (16.89) 74.62 (22.04) 77.37 (22.04) 0.31
82.81 (18.90) 83.94 (17.01) 80.99 (19.10) 77.74 (22.42) 0.20
83.23 (23.15) 68.94 (30.16) 85.00 (21.23) 75.00 (34.46) 0.09
36.10 (13.62) 41.93 (15.30) 42.33 (16.56) 40.02 (15.29) 0.07
[Secialsipport N 77.71 (29.37) 82.01 (27.94) 82.63 (28.79) 83.56 (28.26) 0.58
[IStaffiencoliragementiil  86.09 (25.78) 90.59 (17.09) 91.12 (19.66) 89.93 (19.97) 0.42
[Patient satistaction i 63.62 (24.86) 57.30 (22.47) 55.71 (24.22) 60.31 (20.90) 0.15
[PBhysicalflnctioning i 59.39 (28.70) 44,61 (29.77) 40.69 (32.21) 32.17 (26.39) <0.001
36.97 (37.90) 23.37 (28.47) 20.71 (30.68) 26.40 (31.23) 0.01
69.55 (26.34) 60.92 (29.93) 64.36 (28.39) 57.33 (33.49) 0.06
34.94 (22.48) 33.45 (21.35) 35.41 (22.86) 37.43 (20.96) 0.72
62.80 (24.28) 61.07 (23.83) 59.08 (26.16) 63.11 (26.10) 0.75
49.14 (30.41) 43.18 (34.08) 47.89 (30.43) 42.02 (31.33) 0.42
50.73 (19.66) 47.87 (17.60) 49.30 (21.63) 45,75 (20.54) 0.45
70.78 (33.49) 74.15 (31.93) 64.06 (36.15) 63.82 (35.51) 0.15

Results are presented as mean (SD).

Statistical analysis

All variables are reported as mean + standard deviation or
as proportions. Data were analyzed using the program
SPSS 20.0 for Windows (SPSS, Inc., Chicago, IL). The
Normality of data was tested using the Kolmogorov-
Smirnov test. Multiple comparisons between groups were
performed by one-way ANOVA supplemented with
Tukey’s HSD Post Hoc test. Differences between groups
were analyzed by using Student t-test or Mann-Whitney
test, according to the results obtained in the Kolmogorov-

Smirnov test. The association between categorical
variables was analyzed using the chi-squared test or
Fisher’s exact test. Pearson’s rank correlation coefficient
was used to evaluate relationships between sets of data.
P<0.05 was accepted as statistically significant.

RESULTS
The socio-demographic data, clinical features, dialysis

adequacy, biochemical and hematological data, and
nutritional markers of ESRD patients under OL-HDF, are
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presented in tables I and II, according to quartile of age
and gender. The HRQOL results, based on the KDQOL-
SF instrument, are displayed in tables III and IV.
Analyzing the results according to quartiles of age,
when considering all patients, we found that ESRD
patients with less than 56 years (1st quartile) presented a
significantly lower proportion of diabetic patients,
increasing this proportion with age. A significant decrease

with age was observed for serum levels of creatinine, iron,
transferrin saturation, albumin and nPCR. Concerning to
body mass index (BMI), we also found significant
differences between age groups, with patients in the
second and third quartiles presenting higher BMI values
(Table D).

Table 4. HRQOL results based on the KDQOL-SF instrument for ESRD patients on OL-HDF, according to age

(quartiles) and gender.

Wormen Warmnan
{n=25) tn'sn (n=32) (mﬂ)
AP 72 13(0750) 77EI(17.94]  6965(17.20)  BOA1{1161)*
PRSI NNSVERRRE 6307 (2100) G607 {24.11]  SS4%(2380]  05.50{2007)
IBirdenatiidnerdiiamall 31.25(2645) 1807 (2683  JROT[2683)  17.38(18.4%)
R a3y 2321138.10 152(B70)  1545{32.16)°
JCNNNNEE  vo.a1(1901) 82831531 7SSe(1sng]  79.72{15.9%)
JOUtyotiocalintemetion) =236 (2021)  2209(1822]  B105(1581)  ES43{17.6%)
ARG 76:39(2826)  BSI6[2064]  6SA3[ILEN)  6EIS(30.17)
B s731(1594) 3555(1255)  ASS5(3400)  40.12{15.70)
BEESSE 7115(3576) E070(25.74]  S2E3{2871)  BL17(27.86)
SNSRI 5598123270 ®472{20.00] SOS3[1029) 5043 {1743
IO  71.79(2353)  SSA[457) TSR0 56.36{21.38)
PRSI ccse(2536)  8535(2331)°  3197(303%)  S245{22.23)°
3548(3724)  3761{385))  1641(2%33)  27E1(29.77)°
§.19129.95) TEE2{24.08) 452043311} 6736 (25.83)*
342148 IB4(22.00) 28282241 I6S2{21.08)
58.00(2533) 64.91(23.73) S3482071) 6587 (24.72)*
S051[3040) S321{29.83)  3657(3536) 42303293
OF0Q096) 512319231 447017.04)  4955{17.91)
668334005 7259(32,04] GRIS[ASSN)  77.50429.79)

When we analyzed data separately, for men and
women, we found that both presented a similar pattern,
with decreasing levels of creatinine with age; a significant
decrease in iron serum levels was observed only in men,
according to age. When we compared the results for men
and women in each age quartile, we found that men, in the
first quartile, presented significantly higher values of
creatinine and albumin, and a significantly lower KT/Ve;
in the second quartile, men presented a significantly lower
URR and KT/Ve, and, as occurred for those men in the 1st
quartile, significantly higher values of creatinine and
albumin; in the third quartile, men still presented
significantly lower values of URR and KT/Ve; and, in the
last quartile, we only found significantly lower values of
albumin, in men (Table II).

Concerning to HRQOL, the use of KDQOL-SF
instrument, showed significant differences for work
status, physical functioning and role-physical, which
decreased with increasing age (table III), when

Worrwn
{n=3%) lrni))

4»-51| ln'B'J)

F031013.22)  7774418.8)°  7114(17.96)  B109(14.84)

6323(21.18)  G8A3(2247) G994[1456)  73%7{16.56) 0.22 .51
20830167  30A3(2726)  2161(2286)  24.01(22.90) 04 0655
BO6(2272) 78942183  1000(2364)  7A9(2183) 0.03 0,50
F004(15.10)  7E32(187%)  7331(2253)  2102{2083) 0.67 0.67
80.32(1831) BL52(198)) 700(2362)  B460(19.0) 0.68 0,76
1250058 9125(1672)  10000(000)  6250{36.80) 050 0.25
4389(1180)  4L13(1949) 436S(A707)  3IESS{12.68) 018 021
B118(3004) H375(28.11) S3.89(2428)  7E3s3(30.68) D124 0.86
S5568AN)  H2SD(ZAE3) BASI(22%)  S08)(12.32) 0.44 0.98
SH33(2155)  SA51(26.33)  SATZ(1721)  6184(2417) 0.04 0.41
3I576(3131)  44.63(3284] 3000(2895) 34342374 0.14 <0.001
13670006)  20664{3630)°  26.32(3349)  26.48(29.26) 0.02 0.27
S206(3008)  7435{22.75)°  4Y08(3438)  6158(2950) 042 0,37
TA3(906)  4223{238)° I597(2485) 3254|1655 032 0.52
5250(2650) 6A.49(2884) 972265  6632{2554) 058 0.98
3B5A(2862) 5SNG(ICO6I°  41I8(3301)  4246(29:99) 092 021
4234(1174) S500{2007)° 4472(087)  46.76{20.35) 060 0.29
SO77(3885)  67.50(33%4) 5757(3738) 7007 (32.95) 054 047

considering all patients. When we analyzed the results by
gender, we found a decrease in work status, patient
satisfaction and role-physical, in women with more than
56 years of age. In men, we found significant differences
in physical functioning, decreasing with increasing age.
When we compared the results between men and women
in each age quartile, we found that men, in the first
quartile, presented a significant increase in physical
functioning and pain, and a significantly higher values of
patient’s satisfaction; in the second quartile, men
presented significantly higher values of
symptoms/problem list, work status, physical functioning,
role physical, pain and emotional well-being; in the third
quartile, men presented significantly higher values of
symptoms/problem list, work status, role physical, pain,
general health, role-emotional and energy/fatigue; in the
last quartile, men presented significantly higher values of
symptoms/problem list, quality of social interactions and
of pain (Table IV).
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Figure 1. Correlations between age and MCHC, iron, transferrin saturation, albumin and nPCR in ESRD patients.

Considering all ESRD patients, significant negative
correlations were found between age and MCHC, iron,
transferrin saturation, albumin, nPCR (Fig. 1), work status
(r=-0.199; p<0.001), physical functioning (r=-0.323;
p<0.001) and role-physical (r=-0.182; p=0.001).

DISCUSSION

The dialysis therapy in ESRD has a considerable impact
on functional status and in the quality of life of the
patients, as it is, usually, accompanied by symptoms that
affect daily life. Indeed, it seems that HRQOL is more
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important for the patient than its own survival [5].
Therefore, we figured as important to evaluate the
patient’s perception of HRQOL and to identify the
variables that might underlie worsening of the quality of
life of these patients [22,23]. As the prevalence of ESRD
increases with age, we studied the perception of HRQOL
in ESRD patients under OL-HDF therapy, according to
age, and also according to gender. Besides the HRQOL as
perceived by the patients, we gathered socio-demographic
data, clinical features and several analytical studies of the
patients.

Our study showed that increasing age in ESRD
patients is associated with a decrease in physical
functioning, role-physical and work status; physical
functioning presented a progressive decrease with age,
while work status and role-physical decreased
progressively from the first to the third quartile of age, and
remained almost constant afterwards, suggesting that the
perception of the patients about its own physical
capacities changes after the age of 75 years, probably
because their target pattern for physical activity becomes
lower. A similar perception was found in women patients;
they also presented a significant decrease in patient’s
satisfaction, after the age of 57 years. Men‘s perception of
HRQOL was more favorable, as only a significant
decrease in physical functioning was found with
increasing age.

When we compared the HRQOL for men and women,
in each quartile of age, men presented significantly
increased values in several domains, some showing an
improvement in their perception of HRQOL, namely,
work status, quality of social interaction, physical
functioning, general health, role emotional, and others
reflecting a worst perception of HRQOL, as symptoms
problem list and pain. These changes are particularly
evident for patients 57 to 75 years old. Actually there are
no differences between the perception of HRQOL for
older men and women, above 75 years old. The more
negative disease perception of women might be associated
with the increased prevalence of depression in women.
Moreover, a lower social status, lower education, worst
financial situation, or lack of employment that have been
consistently associated with impaired HRQOL [24, 25],
are usually more frequent in women, which could also
contribute to the differences observed in HRQOF for men
and women.

Along with the decrease in physical domains of
HRQOL with aging, we found a decrease in creatinine
serum levels and in nutritional status. Indeed, aging is
associated with loss of skeletal muscle mass, contributing
to the decrease in creatinine serum levels, observed with
aging. There are reports in literature showing that older
dialysis patients present a higher risk of developing

energy-protein malnutrition [26,27], which are in
accordance with our results showing a progressive
decrease in nutritional markers (albumin serum levels and
nPCR), with increasing age. However, BMI did not follow
the same pattern, as it was higher in the second and third
quartile of age, as compared to the first and fourth
quartiles of age. Actually, it has been reported that a
higher BMI in ESRD patients on dialysis is paradoxically
protective and associated with improved survival, while
lower BMI has been associated with increased mortality
[28-31]. These findings have been referred as a “reverse
epidemiology”. Indeed, a high BMI is a risk factor for the
development and progression of CKD; however, it seems
that there are some mechanisms that protect ESRD
patients with higher BMI, as compared to those with
lower BMI [32,33].

It is known that ESRD patients develop an anemia,
which is mainly due to the incapacity of the kidneys to
produce erythropoietin, the hormone regulator of
erythrocyte production. The anemia is corrected by
administration of recombinant human erythropoietin to
achieve the target values of hemoglobin 11-12 g/dl. The
hemoglobin concentration of these ESRD patients shows
that most of them reached those target hemoglobin
concentrations, and the values are similar, independently
of age and gender. However, concerning iron status, we
found a significant decrease in seric iron and transferrin
saturation, with age. The rhEPO needs to maintain
hemoglobin values present a trend towards increasing
values with age, in spite of the increased values of iron
storage that could be used for erythropoiesis; moreover a
trend towards a lower mean cell hemoglobin
concentration, further suggests an increasing disturbance
in iron metabolism [34]. Actually, a significant negative
correlation was found between age and MCHC, seric iron
and transferrin saturation, further strengthening the
development of a disturbance in iron metabolism with
increasing age of ESRD patients. Considering that women
present, independently of age quartile, a lower MCHC, the
fatigue and other associated features of anemia, might
contribute to the more negative perception of HRQOL
observed in women.

A significant negative correlation was found in both,
women and men, between age and markers of dialysis
adequacy (urea, URR and KTVe), suggesting that aging
is associated with a decrease in dialysis adequacy, in
accordance with previous reports [35,36]. Dialysis
adequacy markers are not independent variables, as they
are influenced by protein intake and body composition. As
already referred, ESRD patients present a weaker
nutritional status with increasing age that may underlie the
reduction in dialysis adequacy. Indeed, a significant
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negative correlation was found between age and albumin
concentration and nPCR.

As previously reported [37-39], aging is associated
with increased use of central venous catheter (CVC),
particularly in women. Higher age and female gender are
independently associated with the use of CVC rather than
with arteriovenous fistula (AVF), at starting dialysis. The
underlying reasons for these findings are poor clarified;
however, there is evidence that female gender and
advanced age are associated with shorter duration of
primary vascular access patency [40]. Moreover, dialysis
flow rates achieved by AVF in men seems to provide a
greater benefit over catheters, compared with the benefit
achieved in women, as CVC-related infections and other
complications are more common and/or severe in men.

We also found that aging is associated with an
increase in the proportion of diabetic patients, which
decreased in the last quartile of age. In fact, it is well
known that the prevalence of diabetes increases
significantly with age [41]. The reduction of diabetes in
ESRD patients with more than 75 years of age is,
probably, explained by the high mortality observed in
diabetic ESRD patients, usually due to cardiovascular
events [42].

In conclusion, our data show that aging is associated
with worsening of patient’s perception of HRQOL,
namely, in work status, physical functioning and role-
physical, and this is particularly negative for women.
These changes in patient’s perception was linked to a
decrease in nutritional status that might underlie the
reduction in dialysis adequacy, a disturbance in iron
metabolism that seems to compromise iron availability,
worsening anemic features and HRQOL of ESRD
patients. The knowledge of these changes associated with
aging, which have impact in the quality of life of the
patients, could be useful in their management.
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