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Relation of residual renal function and peritoneal
transport rates with arterial stiffness in peritoneal
dialysis patients

Periton diyaliz hastalarinda rezidiiel renal fonksiyon ve
peritoneal transport hizinin arteriyel sertlikle iliskisi
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ABSTRACT

Objective: It has been known that residual renal function (RRF) is preserved better in patients
undergoing PD (peritoneal dialysis) therapy compared to HD patients. According to previous
studies, in patients with high peritoneal transport rate (H-PTR) and decreased RRF, increased
rates of cardiovascular (CV) morbidity and mortality have been demonstrated. The aim of this
study is to identify the relationship between RRF and PTRs with arterial stiffness (AS) in PD
patients.

Methods: Seventy-five PD patients with a mean age of 53.7+13.3 years were included in this
cross-sectional study. AS was determined by the measurement of brachial-ankle pulse wave
velocity (baPWYV). Patients were divided into two subgroups according to median baPWV and
rGFR values. Multivariate analysis was performed to determine independent factors affecting
rGFR and PTRs.

Results: Fifty-six (74.6%) patients were treated by continuous ambulatory peritoneal dialysis
(CAPD). According to PET, 48 (64%) patients had increased peritoneal permeability (H/
HA-PTR). Compared with low baPWV (<8.0 m/sec) group, older age (p=0.000), systolic blood
pressure (SBP) (p=0.000) and PD modality (p=0.002) were significantly higher in high baPWV
(>8.0 m/sec) group. BaPWV, PTRs and PD modality were not different between the two groups
(for all p>0.05). Age, rGFR,PD modality and baPWV were statistically similar between H-PTR
and L-PTR groups (all p>0.05).In multivariate linear regression analysis; baPWV was indepen-
dently associated with age (p=0.001) and SBP (p=0.001). In multivariate linear regression analy-
sis; there was no relationship between rGFR and baPWYV (p=0.751).

Conclusion: The rate of development of AS was similar between H-PTR and L-PTR groups.
There was no independent relationship between rGFR and PTRs with AS in PD patients.
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Amag: Hemodiyaliz (HD) hastalarma gore periton diyalizi (PD) hastalarmda rezidiiel renal

fonksiyonun (RRF) daha iyi korundugu bilinmektedir. Daha énceki ¢ahsmalarda, yiiksek peri-

toneal gecirgenlik (H-PTR) ve azalmis RRF olanlarda armis kardiyovaskiiler (CV) morbidite ve

mortalite gosterilmistir. Bu calismadaki amacimz, PD hastalarinda RRF ve peritoneal transport

hizlari ile arteriyel sertlik (AS) arasindaki iligkinin gosterilmesidir.

Yontem: Bu kesitsel ¢cahsmaya ortalama yas1 53,7+13,3 olan 75 PD hastas: dahil edilmistir. AS

brakiyal arter nabiz dalga hizi (baPWYV) él¢iilerek saptanmigtir. Hastalar ortalama baPWV ve

residual glomeriiler filtrasyon hizina (rGFR) gore iki gruba ayrilmsglardir. rGFR ve PTR etki-

leyen faktorleri saptamak i¢in multivariate analiz yapilmgtir.

Bulgular: Elli alti (%74.,6) hasta siirekli ambulatuar periton diyalizi (CAPD) tedavisi yaparken,

48 (%64) hastamin peritoneal gecirgenlik hiz1 yiiksekti (H/HA-PTR). Diisiik baPWV (< 8,0 m/

sec) gruba gore yiiksek, baPWV (> 8,0 m/sec) grup; daha yash (p=0,000), sistolik kan basmer

yiiksektir (SBP) (p=0,000). Iki grupta baPWV, PTR ve PD modalitesi agisindan fark saptanmad:

(p>0,05). Yas, rGFR,PD modalitesi ve baPWV acisindan; H-PTR ve L-PTR gruplarn arasinda

fark saptanmadi (p>0,05). Multivariate lineer regresyon analizinde; baPWV bagimsiz olarak; Alindig tarih: 25.09.2017

yas (p=0,001) ve SBP (p=0,001) ile iliskili saptandi ve rGFR ve baPWV (p=0,751) arasinda iliski  gapul tarihi: 29.12.2017

saptanmadi.

Sonug¢: H-PTR ve L-PTR gruplart arasinda AS gelisimi agisindan fark saptanmadi. PD Yazisma adresi: Uzm. Dr. Ayca inci, Antalya
hastalarmmda rGFR, PTR ile AS arasinda anlamh iligki saptanmadh. Egitim ve Arastirma Hastanesi Nefroloji Klinigi,

Antalya - Tiirkiye
Anahtar kelimeler: Periton, diyaliz, arteriyel, sertlik e-mail: aycainci2004@hotmail.com

39



INTRODUCTION

Increased arterial stiffness (AS) is seen to be asso-
ciated with increased cardiovascular (CV) mortality
in patients with end-stage renal disease (ESRD) ®.
Pulse wave velocity (PWYV) value is used to identify
the AS that is used in the prediction of CV morbidity
and mortality in patients with ESRD (2). PWV can be
measured using systemic (aortic PWYV), regional
[brachial-ankle PWV (baPWV)] and local (radial
PWYV) methods. BaPWV is the preferred one among
all these methods due to its easily applicability, prac-
ticality and reproducibility ©.

While residual renal function (RRF) was suffi-
cient in order to determine the adequacy of peritoneal
dialysis (PD) previously @, the effect of peritoneal
clearance was also demonstrated in the upcoming
years. Szeto et al. ® reported that preservation of
RRF had positive effects on CV morbidity and mor-
tality. Wang et al. © reported that the incidence of CV
complications increased with decreased RRF, sec-
ondary to increased hypervolemia. Lee et al. @
reported an independent association between
increased RRF and decreased AS in patients on PD.
Contrary to all the studies stated above Chang et al.
® reported lack of any association between RRF and
AS in their study they had performed in PD patients.

One of the factors determining the adequacy of
dialysis is the peritoneal transport rate (PTR) in PD
treatment. The degree of PTR is defined by perform-
ing a peritoneal equilibration test (PET) which was
developed by Twardowski et al. ©. High peritoneal
transport rate (H-PTR) and low peritoneal transport
rate (L-PTR) is defined as 1 standard deviation
higher and lower, than the mean dialysate/plasma
creatinine values (D/P Cr) at the end of a 4-hour
evaluation, respectively. Patients with H-PTR have
higher solute transport rates, and hence tend to have
good urea and creatinine clearance rates '”; however,
ultrafiltration fails due to quick deterioration of
osmotic pressure difference and thus hypervolemia
develops. On the other hand, patients with L-PTR
tend to have an altered urea and creatinine clearance,
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so uremic symptoms develop in time.

CV morbidity and mortality are known to increase
in PD patients with H-PTR ‘P and decreased RRF.
However, these associations have been shown in only
a few studies and the results are still controversial.
Based on these findings, the aim of this study was to
determine the association between RRF and PTRs
with AS determined by baPWYV in PD patients.

MATERIAL and METHODS

Patient selection

Seventy-five patients on PD [44 men (58.7%) /
31 women (41.3%)] who were followed-up at the
outpatient clinic of Antalya Training and Research
Hospital between March 2014 and November 2016
were enrolled in this prospective and cross-sectional
study. Fifty-six (74.6%) patients were on CAPD
consisting of two or three 2-L exchanges daily and
19 (25.3%) patients were on APD consisting of
three or four 5-L exchanges nightly, with standard
dextrose-based dialysate solution. Twenty patients
were excluded from the study due to uncontrolled
hypertension, active infectious or inflammatory dis-
eases and peritonitis within the last three months.
Patients treated for >3 months prior to enrollment,
cases with clinical stability without that did not
experience attacks of peritonitis within the previous
3 months prior to enrollment were included in the
study. Demographics and clinical data of the patients
such as age, and gender of the patients, presence of
primary renal disease and duration of PD were
recorded. Blood pressure was measured twice, 10
minutes apart after a 15-minute rest period with the
patient in the the supine position and the average of
two measurements was recorded as the baseline
systolic and diastolic blood pressures. Informed
consent was obtained from each patient after the
study was explained to them in detail. Ethics Board
approval was obtained from the Ethics Committee
of Antalya Training and Research Hospital.
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Peritoneal Equilibration Test

We used the standard PET (Peritoneal Equilibration
Test) as described by Twardowski et al. ©. PD
exchange was applied as usual, in other words, the
night before the application of PET in order that the
dialysate stayed in the abdomen of the patient during
the night. All the liquid in the abdomen of the patient
was drained in the morning. Two liters of 2.27%
dialysate solution was introduced into the abdomen
of the patient lying in supine position. Time was
recorded as O at the termination of the infusion.
Concentrations of dialysate and plasma creatinine
and dialysate glucose were measured O, 2, and 4
hours. Dialysate glucose measured at 2 and 4 hours
was proportioned to the dialysate glucose (D/Do) at
hour O and dialysate creatinine was proportioned to
plasma creatinine (D/P Cr). According to the results
in charts, the patients were divided into four groups:
high (H), high-average (HA), low-average (LA) and
low (L) peritoneal transport rate (PTR). D/P Cr val-
ues were determined to be greater than 0.80 for
H-PTR, 0.65 to 0.80 for HA-PTR, 0.55 to 0.64 for
LA-PTR and less than 0.5 for L-PTR. In this study,
H-HA transporters were considered as H-PTR,
whereas L-LA transporters as L-PTR.

Adequacy of Dialysis

Blood, urine and dialysate samples were collected
for 24 hours in order to calculate urea clearance,
weekly total kt/Vurea and weekly total creatinine
clearance rates (CCr). Total kt/Vurea was determined
as the total loss of urea nitrogen in the exchanged
dialysate using the Watson equation "?. Total Ccr
was calculated as the sum of peritoneal and renal Ccr.
The residual clearance of the kidneys was also con-
sidered. The residual glomerular filtration rate (GFR)
was calculated as the average of 24-hour urinary urea
and creatinine clearance values 1%,

Brachial-ankle Pulse Wave Velocity

Brachial-ankle pulse wave velocity (baPWV) is a
simple, non-invasive and reproducible method to
determine arterial stiffness (AL). BaPWV was mea-

sured in each patient after a 5-min rest in supine posi-
tion in a quiet room. Patients were forbidden to con-
sume caffeine and smoke cigarettes within a period of
3 hours prior to the measurement. BaPW which is an
index of brachial arterial stiffness was measured using
an automated computerized recorder . PWV was
calculated using a formula and the pulse transit time
and the distance (D1-D2) (PWYV (m/s) = distance (m)/
transit time (s)). Where D1 was the distance between
heart and ankle and D2 between heart and arm. Pulse
transit time was the transit time between the brachial
and tibial arterial waves.

Statistical Analysis

Statistical analysis was performed using SPSS for
Windows, version 18.0. Mean, standard deviation,
min-max, median and frequency values were used to
define the sample frequency distribution. The corre-
lations between continuous variables were analyzed
using Pearson and Spearman correlation tests. The
Kappa test was used for compliance analysis.
Independent samples t-test and Mann-Whitney U
tests were used to determine the differences between
independent groups. Multiple linear regression and
logistic regression analysis were used to determine
statistically significant independent variables that
explain the variation in the baPWV, rGFR and PTRs.
Level of significance was accepted as p<0.05.

RESULTS

The mean age of the patients was 53.7+13.3 years
and 44 (58.7%) of the patients were males. Mean
duration of PD was 41.5+31.9 months. Mean SBP and
DBP values were 123.7£21.0 mmHg and 73.9+13.6
mmHg, respectively. Among 75 patients on PD, 56
(74.6%) were treated by CAPD and the remaining 19
(25.4%) by APD. Causes of renal failure were dia-
betic nephropathy in 22 (29.3%), hypertensive neph-
rosclerosis in 36 (48%), glomerulonephritis in 6
(8.0%), polycystic renal disease in 3 (4.0%), nephro-
lithiasis in 1 (1.3%), and other conditions in 7 (9.3%)
patients. Hypertensive patients used angiotensin-con-

41



verting enzyme inhibitors or angiotensin-II receptor
blockers (57.4%), calcium channel blockers (24%),
beta-receptor blockers (16%), and other antihyperten-
sive drugs (2.6%).

Sixty-two (82.7%) patients had daily residual urine
output of =100 ml/day. Mean daily urine output was
667572 ml/day and mean rGFR was 3.59+3.67 L/
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min/1.73 m?. Weekly total kt/Vurea, residual kt/ Vurea
and peritoneal kt/Vurea ratios were 2.37+0.60,
0.72+0.62 and 1.8+0.5, respectively. Weekly total
CCr, peritoneal CCr and residual CCr were
87.28+38.63, 39.47+42.23 and 52.4+16.8 L/1.73m?,
respectively. Mean D/P Cr was 0.68+0.14. (High/
High-Average) H/HA was considered as H-PTR and

Table 1. Demographic characteristics, PETs findings and RRF, baPWYV values of patients.

Variable Mean+SD/ % Med (min-max)

Age (years) 53.7+133 56 (22-79)
Male/Female 44 (58.7%) 1 31 (41.3%)

PD duration (months) 41.5+31.9 35(3-132)
SBP/DBP (mmHg) 123.7+21.0/73.9+13.6 130 (80-177) / 82 (41-119)

Etiology of renal failure

Diabetic nephropathy 22 (29.3%)

Hypertensive nephrosclerosis 36 (48%)

Glomerulonephritis 6 (8.0%)

Polycystic renal disease 3 (4.0%)

Nephrolithiasis 1(1.3%)

Others 7(9.3%)

Use of antihipertansif drugs

ACE inh/ARB 43 (57.4%)

Ca-channel blokers 18 (24%)

Beta-blokers 12 (16%)

Others 2 (2.6%)

RRF (ml/day) 667572

Residual urine output (=100 ml/day) 62 (82.7%)

rGFR (L/min/1.73 m?) 3.59+3.67 2.36 (0.10-19.32)
Weekly total kt/Vurea 2.37+0.60 2.34(1.33-441)
Residual kt/Vurea 0.72+0.62 0.62 (0.10-2.92)
Peritoneal kt/Vurea 1.8+0.5 1.7 (0.3-3.0)
Weekly total CCr (L/week) 87.28+38.63 74 .28 (25.02-245 .42)
Residual CCr (L/1.73 m?) 39.47+42.23 25.47 (0.80-192.84)
Peritoneal CCr (L/1.73 m?) 52.4+16.8 51.3(214-120.3)

PD modality (CAPD/APD)
H-HA/L-LA PTRs

D/P Cr

baPWYV (m/sec)

56 (74.6%) / 19 (25.3%)
48 (64%) / 27 (36%)
0.68+0.14

8.11.8 8.0 (4.9-13.4)

0.68 (0.21-0.98)

Data are presented as meanzstandart deviation. Abbreviations=SBP=Systolic blood pressure; DBP=Diastolic BP; RRF=Residual renal function;
rGFR=Residual glomerular filtration rate; kt/Vurea=Urea clearance; CCr=Creatinine clearance; CAPD=Continuous ambulatory peritoneal dialysis;
APD=Automated peritoneal dialysis; PTRs=Peritoneal transport rates; HHHA=High-high average; L/LA=Low-low average; D/PCr=Dialysate-to-plasma

ratio of creatinine; baPWV=Brachial-ankle pulse wave velocity.

Table 2. Comparison PET’s findings between high and low baPWYV group patients.

baPWYV =8.0 (m/sec) baPWYV >8.0 (m/sec) P
Mean=SD/ % Mean#SD/%
Age (years) 48.24+12.84 59.27+11.53 0.000
Male/Female 20 (52.6%) / 18 (47.4%) 24 (64.9%) /13 (35.1%) 0.282
PD duration (months) 40+33 43+31 0.442
SBP (mmHg) 121.53 £20.51 139.49+23.14 0.000
DBP (mmHg) 77.42+17.17 83.16+£16.48 0.171
rGFR (L/min/1.73 m?) 4.24+4.61 3.51+4.43 0.610
Residual kt/Vurea 0.59+0.65 0.47+0.59 0.444
Peritoneal kt/Vurea 1.80+0.61 1.82+0.48 0.759
Residual CCr (L/1.73 m?) 33.52+41.42 31.35+40.75 0.962
Peritoneal CC r(L/1.73 m?) 51.32+16.04 53.48+17.71 0.849
CAPD/APD 24 (63.2%) / 14 (36.8%) 32 (86.5%) /5 (13.5%) 0.020
H-HA/L-LA PTRs 26 (68.42%) / 12 (31.58%) 22 (59.46%) / 15 (40.54%) 0419

Mann-Withney-U test, Pearson Chi Square, Fisher’s Exact test
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L/LA was considered as L PTR. Forty-eight (64%)
patients were in H-PTR and 27 (36%) in L-PTR
groups. Mean baPWV value was 8.1+1.8 m/sec (Table
1). Patients were divided into two subgroups accord-
ing to the median baPWV value. Older age (p=0.000),
SBP (p=0.000) and PD modality (p=0.020) were sta-
tistically significantly different between the high and
low baPWV groups. Gender, duration of PD, DBP,
PTRs, D/P Cr, rGFR, residual kt/Vurea, peritoneal kt/
Vurea, residual CCr and peritoneal CCr were similar

between patients with a low baPWV and high baPWV
(p>0.005) (Table 2).

Patients were divided into two subgroups accord-
ing to their median rGFR values: Patients with a
median rGFR above 2.36 mL/min/1.73 m? were
grouped as the high group (n=48), while those with a
median rGFR below 2.36 mL/min/1.73 m? as the anu-
ric group (n=27). Duration of PD was significantly
low in rGFR >2.36 mL/min/1.73 m? group compared
to the group of patients with a rGFR <2.36 mL/

Table 3. Comparison of patients characteristics according to median rGFR values.

rGFR=2.36 mL/min/1.73 m* rGFR>2.36mL/min/1.73 m? p
(n=39) (n=36)
Mean=S.D./n-% . Me (min-max) Mean=S.D./n-% . Med (min-max)
Age (years) 51.33+14.04 / 54 (23-77) 56.22+12.22 /57 (22-79) 0.168
Male/Female 20 (51.3%) / 19 (48.7%) 24 (66.7%) / 12 (33.3%) 0.162
PD duration (months) 48+33 /38 (4-132) 34+29 /25 (3-95) 0.042
SBP (mmHg) 130.87+27.80 / 135 (80-177) 129.86+18.12 /130 (84-161) 0.63
DBP (mmHg) 81.28+19.98 / 82 (41-119) 79.14+13.15/ 82 (41-102) 0.55
CAPD/APD 31 (79.5%) / 8 (20.5%) 25 (69.4%) / 11 (30.6%) 0.321
H-HA/L-LA PTRs 25 (64.1%) / 14 (35.9%) 23 (63.9%) / 13 (36.1%) 0.978
baPWYV (m/sec) 8.17+1.97 /8.1 (4.9-12.5) 7.94+1.69/7.85(5.7-13.4) 0.509
Mann-Withney-U test, Pearson Chi Square, Fisher’s Exact test
Table 4. Comparison of patients’ characteristics according to PTRs types.
H-HA PTRs (n=48) L-LA PTRs (n=27) p

Mean=S.D./n-% . Med (min-max)

Mean+S.D./n-% . Med (min-max)

Age (years) 53.2+14/58(22-79) 53.4+14.2 /54 (23-77) 0.959
Male/Female 29 (38.6%) / 19 (25.3%) 15 (20%) / 12 (16%) 0.485
PD duration (months) 40.2+£30.4 / 31(3-106) 49.7+£32.8 /39 (13-132) 0.234
SBP (mmHg) 126+20.4 / 125 (70-170) 119.6+20.5 / 120 (80-150) 0219
DBP (mmHg) 76+14.8 / 80 (40-110) 71.5£10.5 /70 (50-90) 0.187
rGFR (L/min/1.73 m?) 3.66+4.04 /191 (0.00-19.32) 4.27+5.3/2.35(0.0-20.3) 0.956
CAPD/APD 36 (75%) / 12 (25%) 20 (74.1%) 1 7 (25.9%) 0.929
baPWYV (m/sec) 8.0£1.8/79(49-134) 8.2+2.0/8.1(5.3-12.5) 0.611
Independent-sample t test, Mann-Whitney U test

Table 5. Independent variables affecting of baPWV.

Variables Standard f§ Partial Correlations p
Age (years) 0.733 9.101 0.001
PD duration (months) 0.073 0911 0.366
SBP (mmHg) 0.519 6.597 0.001
DBP (mmHg) 0.007 0.067 0.947
rGFR (L/min/1.73 m?) 0.004 0.083 0.934
Residual kt/Vurea 0.206 0.600 0.551
Peritoneal kt/Vurea 0.010 0.122 0.903
Residual CCr (L/1.73m?) 0.004 0.718 0475
Peritoneal CCr (L/1.73m?) 0.068 0.870 0.388
PD modality -0.943 -1.979 0.052
H-HA/L-LA PTRs 0.060 0.527 0.600

Linear regression
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Table 6. Independent variables affecting of rGFR.
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Variables Standard f§ Partial Correlations p
Age (years) 0.112 1.026 0.308
PD duration (months) -0.141 -1.328 0.188
SBP (mmHg) 0.056 0.522 0.603
DBP (mmHg) -0.044 -0.408 0.685
PD modality 0.420 0.349 0.728
H-HA/L-LA PTRs 0.605 0.555 0.580
baPWYV (m/sec) -0.034 -0.318 0.751
Linear regression

Table 7. Independent variables affecting of PTRs.

Variables Standard f§ p Odds ratio
Age (years) 0.009 0.702 1.009
PD duration (months) -0.049 0.929 0.952
SBP (mmHg) -0.002 0.849 0.998
DBP (mmHg) -0.011 0427 0.989
rGFR (L/min/1.73 m?) 0.030 0.576 1.030
PD modality -0.049 0.929 0.952
baPWV (m/sec) 0.077 0.559 1.080
Multivariate Logistic Regression

min/1.73 m? (p=0.042). SBP (p=0.63), DBP (p=0.55), DISCUSSION

PD modalilty (p=0.321), PTRs (p=0.978) and baPWV
(p=0.509) were similar in two groups (Table 3). Age
(p=0.959), and gender of the patients (p=0.485), dura-
tion of PD (p=0.234), SBP (p=0.219), DBP (p=0.187),
rGFR (p=0.956), PD modality (p=0.929) and baPWV
(p=0.611) were comparable in H-PTRs and L-PTRs
groups (Table 4).

In multivariate linear regression analysis; baPWV
was independently associated with age (3=0.733,
p=0.001) and SBP (=0.519, p=0.001) (Table 5). No
independent association was found between rGFR and
age ($=0.112, p=0.308), duration of PD ($=0.141,
p=0.188), SBP ($=0.056, p=0.603), DBP (= -0.044,
p=0.685), PD modality (f=0.420, p=0.728), PTRs
($=0.605, p=0.580) and baPWV (f=-0.034, p=0751)
in multivariate linear regression analysis (Table 6). No
independent association was found between PTRs and
age of the patients ($=0.009, p=0.702), duration of PD
(B=-0.049, p=0.929), SBP ($=-0.002, p=0.849), DBP
=-0.011, p=0.427), rtGFR (=0.030, p=0.576), PD
modality (f=-0.049, p=0.929) and baPWV (3=0.077,
p=0.559) in multivariate logistic regression analysis
(Table 7).
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Vascular elasticity prevents damage to the circula-
tion due to high pressure. Loss of elasticity of the
vascular wall, advanced age, diabetes, atherosclero-
sis, inflammation, genetic factors and cigarette smok-
ing are factors that cause the development of AS. PD
carries a high risk in terms of increased rate of AS and
CV mortality . Elevated AS results in an increase in
CV mortality by causing an increased systolic blood
pressure, left ventricular hypertrophy and decreased
coronary perfusion 9. PWV can be measured on
many sites using various instruments and methods 7.
Among those, baPWV is a widely used method since
it is easily applied, cheap and noninvasive ©.

RRF is related to all-cause mortality “® and
decreased RRF is associated with increased mortality
and CV disease in PD patients !®. Developing hyper-
volemia due to decreased RRF causes AS because of
arterial distension ®”. CANUSA study demonstrated
that survival in patients on PD was affected by the
presence of RRF @V, Caliskan et al. ®? in their study
on PD patients reported that the risk of development
of AS increased with a decreased RRF. Huang et al.
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@3 showed an independent inverse correlation between
RRF and AS determined by baPWV. Mimura et al. ¢%
reported that development of AS was seen rarely in
PD patients due to a more preserved RRF. In contrast
to these studies, Chang et al. ® found no significant
association between development of AS and presence
of RRF in PD patients. In the present study, baPWV
was similar in both the low rGFR and high rGFR
groups of patients. There was no independent associa-
tion between rGFR, residual kt/Vurea, residual CCr
and AS in multivariate analysis. These discrepancies
between studies may be explained by different charac-
teristics of the study populations such as demographic
characteristics, compliance to salt-free diet , volume
status and blood pressure of the patients. In addition,
no statistically significant difference in blood pressure
levels was observed between low rGFR and high
rGFR groups, although increased blood pressure is
known to be a cause of increased AS. This situation
suggests that there was no protective effect of the
presence of RRF on the development of AS.

It is easy to achieve the goals of dialysis in
patients with H-PTR; however, hypervolemia devel-
ops due to inefficient ultrafiltration. It is hard to
achieve the desired level of adequate volemic status
in patients with L-PTR, especially in those without
RRF. H-PTR is considered to be associated with
increased CV morbidity and mortality. The result of
studies investigating the associations between PTRs
and increased AS are conflicting. Wang et al. ®
reported an independent association between H-PTR
and increased AS in patients on PD. Huang et al. *®
reported lack of anny correlation between PTRs and
baPWYV. Gao et al. ®® also reported absence of any
association between PTRs and increased AS. In this
present study, no association between PTRs and
baPWV was demonstrated as was the case in a previ-
ously published study *”. The differences between
the studies may originate from the differences in the
demographics of the patients and the limited number
of subjects in this present study.

This present study has several limitations. First,
patients were under some concurrent medications

which were not changed during the study for ethical
considerations. Thus, this might have influenced the
accuracy of the measurements. In addition, this was a
cross-sectional study with a relatively small sample
size. Third, no healthy volunteering control group
was used in the study for comparisons. Fourthly, no
evaluation of the effect of the developing changes in
the peritoneal permeability and residual renal func-
tions of the patients on the development of arterial
stiffness in time was performed since the study was
cross-sectional and performed within a single time
period.

CONCLUSION

Advanced age and increased blood pressure are
known to be the most important factors leading to the
development of AS @®. No difference was found in
the development of AS in terms of the presence/
absence of RRF and PTRs types and this might be
due to the similarity of the groups in terms of age and
blood pressure variables. However, future multi-
center studies on a large number of patients are
needed in order to determine the effects of malnutri-
tion, inflammation and hypervolemia, levels of serum
albumin ® and lipid, high sensitive C-reactive pro-
tein ©© and fluid excess on CV mortality.
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