Int J Clin Exp Med 2015;8(1):440-447
www.ijcem.com /ISSN:1940-5901/1JCEM0002665

Original Article
Metabolic status and personality affect the prognosis of
patients with continuous ambulatory peritoneal dialysis

Yan Liut, Hao Zhang?, Ke Zhang?, Jun Liu?, Liuchan Zhou?, Xiangping Liao®, Jianzhao Cheng?, Xiaohua
Deng®, Zhiming Xia®

1Department of Nephropath, The Third Xiangya Hospital of Central South University, Changsha 410000, Hunan,
China; 2Department of Nephropath, Shaoyang Central Hospital, Shaoyang 422000, Hunan, China; *Department
of Nephropath, The First Hospital in Chenzhou, Chenzhou 423000, Hunan, China; *Department of Nephropath,
Xiangtan Central Hospital, Xiangtan 411100, Hunan, China; Department of Nephropath, The First Hospital

in Yiyang, Yiyang 413000, Hunan, China; °Department of Nephropath, The First Hospital in Huaihua, Huaihua
418000, Hunan, China

Rreceived September 21, 2014, Accepted December 5, 2014; Epub January 15, 2015; Published January 30,
2015

Abstract: Continuous ambulatory peritoneal dialysis (CAPD) is recognized as an effective and economical therapy
for end-stage renal disease (ESRD). However, the drop-out and mortality rates of this treatment remain high. The
aim of the present study was to investigate the potential effects of metabolic status and personality on the progno-
sis of ESRD patients receiving CAPD. A total of 835 patients (455 men and 380 women) were enrolled in the cross-
sectional survey. Analysis of variance and Spearman correlations were used to analyze variables in two groups of
ESRD patients: group L (dialysis duration < 3 years) and group H (dialysis duration > 3 years). The variables included
gender, age, duration of dialysis, primary diseases, blood pressure, body mass index (BMI), hemoglobin (Hb), serum
albumin, Subjective Global Assessment (SGA), blood lipids, fasting blood glucose, renal function, immunoreactive
parathyroid hormone (iPTH), serum phosphorus and calcium, erythrocyte sedimentation rate (ESR), C-reactive pro-
tein (CRP), Kt/V, and Life Orientation Test-Revised (LOT-R) scores. Levels of DBP, BUN, glucose, CRP, SBP, SGA, TG,
LDL, creatinine, iPTH, ESR, and LOT-R scores were significantly higher in group H than in Group L, whereas Hb and
Kt/V were significantly lower in group H. The dialysis duration was positively correlated with the blood pressure, SGA
scores, TG, LDL, PTH, CRP, and LOT-R scores, but negatively correlated with Kt/V. Our results suggest that hyperten-
sion, anemia, hypoproteinemia, SGA, TG, LDL, iPTH, CRP, Kt/V, and personalities are potentially important factors
affecting the prognosis of ERSD patients with CAPD.
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peritoneal dialysis-related peritonitis have
improved greatly. However, there has been little

Introduction

According to the United States Renal Disease

System (USRDS) Annual Report, there were
115,643 end-stage renal disease (ESRD)
patients in the US in 2011. In 2010, ESRD was
found to affect 1-2 million patients in China [1],
and it is considered to be a heavy burden on
families and society. In the early 1980s, con-
tinuous ambulatory peritoneal dialysis (CAPD)
was promoted as an effective and economical
therapy for ESRD in China that would save med-
ical resources. Along with technological
advancements over time and the increase in
the number of patients requiring treatment,
peritoneal dialysis catheter placement tech-

change in the high drop-out rate from CAPD
and mortality. The lifespan and the quality of
life of patients on CAPD still needs to be
improved, and these are the major concerns of
nephrologists internationally.

Sinangil et al. conducted a retrospective study
of CAPD patients in Turkey and found that ane-
mia, hypoproteinemia, and inflammation were
responsible for elevated mortality in 301
patients with CAPD [2]. In a prospective study
conducted by Huang, diminished appetite, dia-
betes mellitus, and hypoproteinemia were
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found to be independent predictors of mortality
in 98 patients receiving PD in Beijing, China [3].
Leinig et al., who studied CAPD in 199 Brazilian
patients, found that nutritional markers, such
as SGA and Alb, were related to mortality rates
[4]. In another study, severe hypocalcemia was
found to be a risk factor for heart failure and
pulmonary edema to affect the mortality rate
[5]. Interestingly, studies have noted that the
personality of patients undergoing PD was
associated with their hospitalization rate, qual-
ity of life, and prognosis [6-8]. Thus, the poten-
tial factors affecting the prognosis of patients
receiving PD may be their nutritional status,
calcium and phosphorus metabolism, inflam-
mation status, dialysis adequacy, and psycho-
logical factors. Yet, there has been no investi-
gation that has included all these factors in
patients receiving PD in China. Here, we con-
ducted a cross-sectional survey of the general
conditions, nutritional status, inflammation lev-
els, dialysis adequacy, and personality of
patients on CAPD in six PD centers in Hunan
China.

Materials and methods
Subjects

We recruited 835 patients with CAPD who vis-
ited six peritoneal dialysis centers in Hunan,
China, from September to December 2012.
The dialysis centers were affiliated with the
Third Xiangya Hospital of Hunan, Central
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Hospital of Shaoyang, Central
Hospital of Yiyang, Central
Hospital of Chenzhou, First
Renmin Hospital of Huihua,
and Central hospital of
Xiangtan. All the participants
signed written informed con-
sent forms before their par-
ticipation in the study. The
average time of therapy with
CAPD in the region is 3 years.
Therefore, the participants
were divided into two groups
according to the duration of
dialysis: group L (< 3 years)
and group H (= 3 years).

Patients who met the follow-
ing inclusion criteria were
recruited to the study: (1)
patients undergoing CAPD for
> 3 months; and (2) the CAPD delivery system
consisted of dianeal PD-2 and low calcium
peritoneal dialysis solutions using an ultrabag
system (Baxter, US), with a 1.5% or 2.5%
solution of glucose and a daily dialysis volume
of over 6 L. Patients were excluded from the
study if they met any of the following ex-
clusion criteria: (1) peritonitis within 1 month
before the commencement of data collection;
(2) severe heart failure, severe cerebrovas-
cular disease, active hepatitis, unstable an-
gina, acute pulmonary edema, or accidents,
such as trauma or surgery; or (3) mental disor-
ders or severe hearing and/or vision dys-
function.

Data collection

1. Patient data, including gender, age, academ-
ic degree, duration of PD, primary diseases,
and blood pressure levels at follow-up, were
collected.

2. Peripheral blood samples (4 mL) were
obtained from each patient to perform the fol-
lowing measurements: serum albumin levels
using an automatic biochemical analyzer; renal
functional analyses; and serum lipid levels.
Blood urea nitrogen (BUN) and creatinine (CR)
levels were measured in 24-h PD fluid and
urine. The Kt/V value was calculated, and the
levels of intact parathyroid hormone (iPTH) and
hypersensitive CRP were determined by
chemiluminescence.
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Figure 2. Duration of
PD treatment among
study participants.

ables were presented as
means + SD, and compari-
sons between groups were
tested by one-way analysis of
variance (ANOVA). Spearman’s
correlations were performed
between the duration of dialy-
sis treatment and each of the
other variables.

Results
General characteristics

The ratio of male to female
participants was 1.2:1, with
455 men and 380 women.
The mean age of the partici-
pants was 51.9 + 14.3 years.
Figure 1 presents the age

3. The improved SGA form [9] was completed
by recording patient parameters, such as BMI,
diet changes, gastrointestinal symptoms, activ-
ities, the results of a physical examination.
Higher scores represent poorer nutritional
status.

4. A modified LOT-R scale form was completed.
The form was scored on a scale of 0-6 with
“Yes” or “No” options. A higher score on the
LOT-R scale indicates a more optimistic person-
ality [10].

Statistical analysis

All statistical analyses were performed using
SPSS 19.0 software. Normally distributed vari-
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Figure 3. Primary diseas-
es of study participants.

distribution of the sample.
The median duration of dialy-
sis was 23.6 = 19.7 months
(see Figure 2). The most
common primary disease
was chronic glomerulonephri-
tis (59.2%), followed by dia-
betic nephropathy (15.6%),
benign arteriolar nephroscler-
osis (12.7%), obstructive ne-
phropathy (6.0%), polycystic
kidney disease (2.3%), and
other diseases, such as gou-
ty nephropathy, Sjogren’s
syndrome, systemic lupus
erythematosus, hepatitis B
virus-associated  nephropa-
thy, vasculitis, sponge kidney,
and congenital kidney malfor-
mations (4.2%), as shown in
Figure 3. The mean SBP and DBP were 143 +
15 mmHg and 84 + 11 mmHg, respectively.
The blood pressure of approximately 35.2% of
the patients was controlled under 140/90
mmHg. An ANOVA found that the mean blood
pressure in the group H patients was signifi-
cantly higher than in the group L patients (P <
0.05) (Table 1).

Nutritional status

The mean BMI of the patients was 22.6 + 3.0
kg/m?; and the BMI of 6% of the patients was <
18.5 (Table 1). The mean Hb level was 90.8 +
19.4 g/L and the incidence of anemia was
83.3% (Figure 4). The serum albumin level was
33.1 + 6.6 g/L, and the incidence of hypopro-
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Table 1. General and clinical characteristics of patients on CAPD in peritoneal dialysis centers

Total Group L (n) Group H (n) P
Gender (male:female) 462:373 319:256 (575) 143:117 (260) 0.492
Age (years) 519+ 14.3 50.6 + 14.4 (575) 53.3 + 14.0 (260) 0.098
SBP 143 + 15 140.7 + 14.8 (575) 148.4 + 15.2(260) 0.005A
DBP 84 +11 83.1+10.1(575) 86.5+11.6(260) 0.045*
BMI (kg/m?) 22.6 +3.0 22.5 + 2.9 (560) 23.2 + 3.8 (237) 0.407
Hb (g/L) 90.8 + 19.4 93.7 £+ 20.1 (575) 86.9 + 17.9 (260) 0.024*
Alb (g/L) 33.1+6.6 33.3+6.5(558) 33.0 £+ 6.8 (221) 0.891
GLU (mmol/L) 55+24 5.4 +2.1(575) 6.0 + 3.0 (260) 0.017*
BUN (mmol/L) 18.1+5.6 17.8 £ 5.4 (575) 18.8 £ 6.0 (260) 0.03*
CRE (umol/L) 903 £ 347 8561343 (575) 1014 + 329 (260) 0.00A
SGA 12.0+4.8 11.9+3.2 (575) 13.6 £ 2.6 (260) 0.00A
Total cholesterol 43+15 4.3+ 1.4 (485) 4.5+ 1.7 (205) 0.128
Triglycerides (mmol/L) 1.8+0.9 1.6 +1.1(485) 2.3 +£2.0(205) 0.00A
LDL (mmol/L) 24+1.0 2.4 +1.0(575) 2.7 +1.2 (260) 0.006A
iPTH (pg/mL) 298.4 +239.4 282.6 £229.9 (5636) 473.7 £359.2 (235) 0.00A
P (mmol/L) 1.6+0.3 1.6 + 0.3 (335) 1.6 + 0.3 (160) 0.603
Calcium phosphorus product (mg?/dI?) 39.8+8.8 39.7+ 8.8 (450) 39.9 + 8.6 (220) 0.894
Ca (mmol/L) 21+0.2 2.1 +0.2(335) 2.1+ 0.2 (160) 0.711
CRP (mg/L) 3.6+23 3.4 +£2.3(502) 3.9+2.0(189) 0.018*
ESR (mm/h) 73.5+28.3 70.2 + 27.6 (462) 87.2 +27.1 (229) 0.002A
Kt/V 20+04 2.4 + 1.0 (466) 1.9 + 0.5 (201) 0.00A
LOT score 3.5+0.9 3.5+ 0.9 (467) 3.7 £ 0.9 (204) 0.005A

Note: *represents P < 0.05; Arepresents P < 0.01.

teinemia was 55.7%. The SGA score was 12.0 +
4.8, and about 14.1% of the population had a
score of > 16 (Figure 5). The TG level was 1.8 £
0.9 mmol/L, the total cholesterol level was 4.3
+ 1.5 mmol/L; LDL, 2.4 + 1.0 mmol/L, and fast-
ing blood glucose was 5.5 + 2.4 mmol/L. The
renal functional indicators BUN and CR were
18.1 + 5.6 mmol/L and 903 + 347 mmol/L,
respectively. The incidence of dyslipidemia was
54.7%. ANOVAs found that compared to
patients in group L, patients in group H had
reduced Hb levels (P < 0.05), but higher levels
of GLU, BUN (P < 0.05), SGA, TG, LDL, and CR (P
< 0.01) (Table 1).

Calcium and phosphorus metabolism

The average iPTH level in PD patients was
298.4 + 239.4 pg/mL. Of these, the iPTH levels
of 22.0% were < 150 pg/mL, and those
of 45.8% were > 300 pg/mL. The serum
phosphorus level was 1.6 + 0.3 mmol/L, with a
control compliance rate of 53%. The serum
calcium level was 2.01 + 0.2 mmol/L, with a
control compliance rate of 48.6% (Table 1).
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The calcium-phosphate product was 39.8 + 8.8
mg?/dl>. ANOVAs found that iPTH levels
were significantly higher in group H than in
group L (Table 1).

Inflammation status

The mean ESR level was 73.5 + 28.3 mm/
h, and the average CRP value was 3.6 + 2.3
mg/L. ANOVAs found that the ESR (P < 0.01)
and CRP (P < 0.05) levels were significantly
higher in group H patients than in group L
patients (Table 1).

Dialysis adequacy

The average value of urea clearance Kt/V
was 2.0 £ 0.4, and ANOVAs found that the
average value of urea clearance was signifi-
cantly lower in group H than in group L (P <
0.01) (Table 1).

Personality

The LOT-R score was significantly higher in the
healthy population without chronic diseases
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(4.4 + 1.1) than in the patients on CAPD (P <
0.01). In the current study, the CAPD patients
scored 3.5 + 0.9, and ANOVAs found that the
LOT-R score was significantly elevated in group
H compared to the score in group L (P < 0.01)
(Table 1).

Correlations between peritoneal dialysis dura-
tion and other variables

Spearman correlations revealed that the dura-
tion of dialysis was positively correlated with
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Figure 4. Hb levels of
study participants.

Figure 5. SGA scores of
study participants.

the SBP (rho = 0.247, P <
0.001), DBP (rho = 0.165, P <
0.001), SGA scores (rho
0.247, P < 0.001), TG (rho
0.139, P < 0.01), LDL (rho
0.112, P < 0.05), PTH (rho
0.102, P < 0.01), CRP (rho =
0.160, P < 0.001), and LOT-R
scores (rho =0.102, P< 0.05),
but negatively correlated with
Kt/V (rho = -0.101, P < 0.05)
(Table 2).

Discussion

According to an unofficial
report from Baxter (China)
Investment Co. Ltd, Hunan
Province is the sixth highest
province in China in terms of
the number of patients receiv-
ing PD. We aimed to investi-
gate the metabolic status and

W125SGA<1s  prsonoiies of patens o
< yz vari-
58'5€A<12 ables that potentially affect
SGA=7 the prognosis of patients on
.SGA21 6 CAPD in order to devise corre-

sponding strategies and con-
struct appropriate regulations
based on the results of the
investigation.

The compliance rate for blood
pressure control was 35.2% in
our province, which is lower
thanthatreported by Huashan
Hospital of Fudan University in
Shanghai [11]. This might be
due to the excess dietary sodi-
um intake among residents of
this region, which is approxi-
mately 12 g per day [12].
Blood pressure levels were much higher in
group H than in group L, and they were posi-
tively correlated with the duration of dialysis,
indicating that patients with a longer duration
of PD might experience increased sodium and
water retention, further activation of the RAS
system, hardening of the arteries, reduction of
residual renal function, and decreased levels of
vasodilating agents, all of which may have con-
tributed to the considerably higher blood pres-
sure levels in the Group H. Hypertension is one
of the factors that indicates the volume status
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Table 2. Spearman correlations between dial-
ysis duration and each of the other variables

rho P
SBP 0.247 0.000
DBP 0.165 0.000
SGA 0.247 0.000
TG 0.139 0.003
LDL 0.112 0.012
PTH 0.102 0.008
CRP 0.160 0.000
LOT-R 0.102 0.046
Kt/V -0.101 0.035

of patients on CAPD, and it is strongly correlat-
ed with the development of renal diseases, car-
diovascular complications, and long-term prog-
nosis [13, 14]. It is essential to strengthen our
management of sodium and water intake, pre-
serve residual renal function, and monitor hard-
ening of the arteries in CAPD patients to control
blood pressure.

The mean Hb level in our study participants
was 90.8 + 19.4 g/L, whereas the annual
USRDS report stated that the value was 97 g/L
in CAPD patients. Compared to patients in
group L, those in group H had reduced Hb lev-
els (P < 0.05). Anemia may result in cacochylia,
hypoxia, and cardiac function insufficiency,
affecting the prognosis of patients [15],
although the level of anemia is not correlated
with dialysis treatment duration. The level of
anemia is also related to the use of anti-anemia
drugs. The “Kidney Disease Outcomes Quality
Initiative” guidelines (KDOQI guidelines) of the
National Kidney Foundation that were pub-
lished in 2009 emphasized the importance of
intravenous (V) iron therapy. However, this has
been applied in less than 70% of CAPD patients
in our province. The guidelines also recom-
mended subcutaneous injection of 100-120
IU/kg per week of recombinant human erythro-
poietin (hEPO). However, less than 85% of the
patients in our study used recombinant hEPO,
and the applied dosage was less than 4,000
units/week. Therefore, we should improve
information dissemination and education about
the importance of anti-anemia drugs and moni-
tor their actual application in clinical practice.

Hypoproteinemia is another problem in patients
on CAPD. A recent multicenter research in
Honking University indicated that the average
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serum albumin level was 36.8 £ 3.6 g/L in PD
patients in Tung Wahl Hospital [16]. In our prov-
ince, the average serum albumin was found to
be 33.1 £ 6.6 g/L, and the incidence of hypo-
proteinemia in CAPD patients was 55.7%.
Although there were no differences between
the Group L and H and no correlation with dialy-
sis duration, hypoproteinemia is also one of the
potential factors affecting the prognosis of
patients. Because hypoproteinemia is associ-
ated not only with malnutrition, but also with
volume capacity, loss of the proteins in dialysis
solutions, and inflammation, it plays a role in
mortality among patients receiving CAPD [17-
19]. Therefore, clinicians should diagnose the
primary diseases as early as possible and
administer treatment as appropriate, once
hypoproteinemia is identified in CAPD patients.

The SGA method is based on a patient’s history
and a physical examination to evaluate nutri-
tional status, and it is a highly reliable method
for assessing nutrition-associated complica-
tions. It is simple, easy to use, has few affecting
factors, and fulfills the requirements of testing.
Thus, it is widely used in the nutritional assess-
ment of CAPD patients [20]. Jia et al. evaluated
SGA scores in 87 patients on CAPD and found
that 11.49% of them had severe malnutrition
[24]. In our study, 15.7% of CAPD patients suf-
fered from severe malnutrition. The group H
patients showed significantly higher scores
than the group L patients and the scores are
correlated with dialysis duration. The SGA
method mainly serves as a subjective method
of assessing nutrition to assist clinical judg-
ment. In our investigation, the TG and LDL were
significantly higher in Group H and were posi-
tively correlated with dialysis duration. Seirafian
found the that serum leptin level was positively
correlated with renal Cr Cl in CAPD patients,
and it was associated with the prognosis of the
CAPD patients [22].

There were 46.96% and 45.8% of patients with
hyperparathyroidism in the First Affiliated
Hospital of Zhongshan University and in our
province, respectively [15]. According to the
KDOQI guidelines published in 2009, the com-
pliance rates for serum phosphorus and calci-
um control were 53% and 48.6%, respectively,
and 32.2% of patients had their iPTH levels
under control. Along with the PD duration,
serum phosphorus and calcium were not sig-
nificantly different in our sample, but iPTH lev-
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els increased significantly and were positively
correlated with dialysis duration. Research has
indicated that lower and higher PTH concentra-
tions are both associated with the risk of death
in PD patients [23]. It is one factor affecting the
prognosis. In our peritoneal dialysis center, cal-
citriol treatment is regularly used, which can
subsequently reduce the general symptoms of
PD patients, such as itching and rash, and facil-
itate the improvement of quality of life.

Our study found that CRP was significantly high-
er in Group H, and it was positively correlated
with dialysis duration. The results of the pres-
ent study show the importance of HS-CRP in
the prediction of 2-year mortality and treatment
survival in PD patients independent of age, dia-
betes, hypoalbuminemia, and the occurrence
of cardiovascular events [24].

Kt/V is the index that indicates the efficacy of
CAPD. Our study shows that Kt/V is significantly
lower in Group H and negatively correlated with
dialysis duration. Therefore, it is one of the fac-
tors that can potentially affect the prognosis of
CAPD patients.

A study by Garcia demonstrated that PD
patients with optimistic personality were more
likely to be healthier [8]. Our study indicated
that LOT-R scores were significantly and posi-
tively correlated with duration of dialysis, and
that the patients in group H, which had a longer
PD duration, had a tendency to have a more
optimistic personality than the patients in
group L. We presume that having an optimistic
personality helped patients to overcome diffi-
culties during CAPD treatment, promoted
patient compliance, contributed to prolonged
lifespan, and improved quality of life. It is nec-
essary to observe the patient’s mental status
during CAPD treatment and provide appropriate
humane care, consistent with different person-
alities, to increase patient compliance.

Overall, based on the findings of our study, we
conclude that hypertension, anemia, hypopro-
teinemia, SGA, TG, LDL, iPTH, CRP, Kt/V, and
personality are potential factors affecting the
prognosis of patients on PD. Thus, the manage-
ment of anemia, nutrition, and sodium-water
electrolyte homeostasis in patients on CAPD
should be improved in peritoneal dialysis cen-
ters. Moreover, we should give more attentions
to the psychological status of CAPD patients.
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