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ALL-CAUSE AND CARDIOVASCULAR DISEASE MORTALITY IN CONTINUOUS
AMBULATORY PERITONEAL DIALYSIS PATIENTS
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¢ Background: The effect of high peritoneal dialysate
glucose concentration (PDGC) on all-cause and cardiovas-
cular disease (CVD) mortality in peritoneal dialysis (PD)
patients is unclear.

¢ Objective: Our study aimed to investigate the effect of
high PDGC on all-cause and CVD mortality in continuous
ambulatory PD (CAPD) patients.

¢ Methods: The study enrolled 716 patients newly initi-
ated on CAPD therapy between January 2006 and December
2010. We allocated the patients to low (<1.56%), medium
(21.56% to <1.74%), and high (21.74%) average PDGC
groups according to the tertile of average PDGC in the first
6 months after PD initiation. Cox regression and ordinal
logistic regression were used to analyze determinants of
mortality and of PDGC use respectively.

¢ Results: Mean follow-upin the study cohort was 31 +15
months. The all-cause mortality was 4.7 events per 100
patient-years, and the leading cause of death was CVD.
Patients with a higher PDGC had significantly higher
cumulative rates of all-cause (log-rank p <0.001) and CVD
mortality (log-rank p <0.001). In Cox regression analysis,
high PDGCindependently predicted higher all-cause (hazard
ratio: 2.63; p=0.004) and CVD mortality (hazard ratio: 2.78;
p=0.01). Compared with a lower PDGC, a higher PDGC was
significantly associated with older age [odds ratio (OR):
1.02; p < 0.001], low residual renal function (OR: 0.91;
p<0.001), and high dialysate-to-plasma ratio of creatinine
(OR: 28.61; p <0.001) in ordinal logistic regression.

¢ Conclusions: Higher PDGC is associated with higher all-
cause and CVD mortality in CAPD patients.
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ardiovascular disease (CVD) is the leading cause of

deathin peritoneal dialysis (PD) patients, accounting
forapproximately 50% of all-cause mortality in Asian and
white adult PD populations (1,2).

Glucose remains the traditional osmotic agent in PD
solutions because of its low price and efficiency and
because it is easily metabolized (3). However, a high
peritoneal dialysate glucose concentration (PDGC) may
induce metabolic syndrome, with manifestations of
hyperglycemia, hypertension, dyslipidemia, and over-
weight (3-5). Moreover, PD patients with metabolic
syndrome experience higher CVD mortality than do those
without the syndrome (6). Wu et al. recently indicated
that higher PDGC is associated with worse survivalin PD
patients (7,8). However, whether high PDGC predicts all-
cause and CVD mortality in PD patients is not clear.

Inthis retrospective study, we investigated the effect
of high PDGC on all-cause and CVD mortality in continuous
ambulatory PD (CAPD) patients.

METHODS

The Institutional Review Board of the First Affiliated
Hospital of Sun Yat-sen University approved this ret-
rospective study. Written informed consent was not
required because we retrospectively collected available
medical records in the hospital.

INCLUSION AND EXCLUSION CRITERIA FOR
STUDY PARTICIPANTS

Theseinclusion criteria were applied: patient received
CAPD for more than 6 months, was more than 18 years
of age, and was regularly followed every 3 — 6 months.
Patients were excluded if they had previously undergone
PD, iftheir PD technique survival was less than 6 months,
if they were pregnant or had an active malignancy, and
ifthey wereirreqularly followed so that their events and
PDGC from the first 6 months were not available.
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0f 941 patients whoinitiated PD therapyat our center
between January 2006 and December 2010, 225 were
excluded, including 16 patients who were younger than
18, 15 who had previously undergone PD, 21 with a PD
technique survival of less than 6 months, 10 patients with
active malignancy, and 163 patients withirregular follow-
up, whose events and PDGC for the first 6 months were
not available. The remaining 716 patients were enrolled
and followed to February 2012.

PERITONEAL TRANSPORT CHARACTERISTICS AND
PD ADEQUACY

Peritoneal solute transport was evaluated by a perito-
nealequilibration testat the end of the first month after
CAPDinitiation. Using 24-hour urine and effluent collec-
tions, Kt/V (total, peritoneal, and renal) and residual
renal function (RRF) were measured. The PD Adequest
2.0 software (Baxter Healthcare Corporation, Deerfield,
IL, USA) was used to perform the calculation.

CLINICAL DATA

We reviewed the clinical data for each patient—including
age, sex, height, weight, blood pressure, primary kidney
disease, peritoneal and renal Kt/V, dialysate-to-plasma
ratio of creatinine (D/P Cr), RRF, daily urine output,
comorbid diseases, and laboratory values—at the end of
the first month after PD initiation. Patients with a body
mass index of 23 kg/m? or greater were defined as over-
weight (9). Comorbid diseases included CVD (defined as
myocardialinfarction, angina, congestive heart failure,
cerebrovascular event, or peripheral vascular disease
with or without amputation), impaired fasting glucose
[defined as 100 - 108 mg/dL (5.6 - 6.0 mmol/L) (10)],
and diabetes mellitus (DM).

CALCULATION OF AVERAGE PDGC

We collected each patient’s dialysis prescriptionin the
first 6 months after PD initiation. Average PDGC was cal-
culated as the total weight of glucose in the PD solution
divided by the total solution volume. The patients were
allocated to one of three groups according to average
PDGC tertile: low PDGC (<1.56%), medium PDGC (>1.56%
t0 <1.74%), and high PDGC (>1.74%).

STATISTICAL ANALYSES
Characteristics of the study patients are reported

as means * standard deviation or medians with inter-
quartile range (Q,,, Q,;) for continuous variables, and
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as percentages or frequencies for categorical variables.
For the descriptive analysis, continuous variables
were analyzed using one-way analysis of variance or
nonparametric tests, and categorical variables were
analyzed using the Pearson chi-square test. Cumulative
all-cause and CVD mortality curves were constructed
using the Kaplan-Meier method and compared using the
Mantel-Cox log-rank test. In multivariate analysis, risk
factors for all-cause and CVD mortality were assessed in
Cox models. Time at risk started at 6 months after PD
start. Center transfer, transplantation, and hemodialysis
transfer led to censoring. The Cox models were built based
on biologicsignificance, including age, sex, overweight,
pre-existing DM, pre-existing CVD, Kt/V, transport status,
RRF, serum albumin, and PDGC. We performed ordinal
logistic regression analysis to determine individual fac-
tors affecting average PDGC. A two-sided p value less than
0.05 was considered statistically significant. Statistical
analyses were performed using the SPSS software appli-
cation (version 16: SPSS, Chicago, IL, USA).

RESULTS
BASELINE CHARACTERISTICS

We compared baseline characteristics for the patients
enrolled in the study (n = 716) and those excluded
because of irregular follow-up (n=163). No differences
were found with respect to age, sex, body weight, and
proportion of pre-existing DM or CVD between the groups
(data not shown). However, compared with the study
patients, the patients with irregular follow-up had higher
mortality (19.6% vs 12.2%, p = 0.01), mean baseline
arterial pressure (103 £ 13 mmHg vs 100 + 11 mmHg,
p=0.01), hemoglobin (9.4 +1.7 g/dLvs 8.6 £2.2 g/dL,
p <0.001), serum albumin (37 +5 g/dLvs 36 +5 g/dL,
p = 0.03), and fasting glucose (104.5 + 52.2 mg/dL vs
93.7 £37.8 mg/dL, p = 0.04).

The 404 men and 312 women enrolled in the study had
ameanage of 51 + 15 years. Mean follow-upin the overall
cohortwas 31+ 15 months. The causes of end-stage renal
disease (ESRD) were glomerulonephritis (60%), diabetic
nephropathy (15%), hypertensive nephropathy (4%),
lupus nephritis (1%), and others (20%). Overweight,
CVD, and DM were presentin 29%, 26%, and 22% of the
patients respectively.

Table 1 shows the clinical characteristics of patients
inthethree PDGC groups. Compared with patientsin the
lower PDGC group, patients in the higher PDGC group
were older; had lower levels of Kt/V, RRF, daily urine
output, and serum albumin; had higher levels of D/P
Cr and fasting glucose; and had a higher proportion of
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TABLE 1
Demographic and Baseline Clinical Data for the Study Patients

Average dialysate glucose concentration

High Medium Low p
Variable (21.74%) (21.56% to <1.74%) (<1.56%) Value
Patients (n) 242 245 229
Sex [n (%) men] 133 (55) 140 (57) 131 (57) 0.85
Mean age (years) 55+15%b 50+15° 4714 <0.001
Overweight® [n (%)] 70 (29) 80 (33) 58 (25) 0.21
Mean arterial pressure (mmHg) 100+12 100+11 99+11 0.34
Kt/v
Total 2.26+0.53P 2.36+0.61 2.43+0.61 0.01
Peritoneal 1.67+0.37 1.65+0.38 1.66+0.37 0.87
Renal
Median 0.48%P 0.62 0.73 <0.001
IQR 0.21, 0.79 0.36, 1.00 0.44,1.09
D/P creatinine 0.74+0.113 0.69+0.11° 0.67+0.11 <0.001
RRF (mL/min/1.73 m?)
Median 2.15%P 3.07 3.18 <0.001
IR 1.12,3.82 1.88,5.10 2.10, 5.29
Mean daily urine output (mL) 669+376%P 861+381 9174395 <0.001
Comorbid diseases [ (%)]
Preexisting diabetes mellitus 77 (32)2P 52 (21)P 27 (12) <0.001
Impaired fasting glucose (%) 6 (2) 8(3) 10 (4) 0.52
Pre-existing CVD (%) 84 (35)*b 57 (23) 48 (21) 0.001
Laboratory values
Hemoglobin (g/dL) 8.5+2.2 8.7+2.2 8.7+2.1 0.49
Serum creatinine (mg/dL) 9.3+3.7 9.9+3.5 10.043.7 0.12
Triglyceride (mg/dL)
Median 117 120 124 0.72
IQR 81, 163 79, 165 87, 177
LDL (mg/dL) 11441 107436 108+38 0.07
Serum albumin (g/L) 34.7+5.0%P 36.2+4.6 36.8+4.4 <0.001
Fasting glucose (mg/dL) 97.3+46.8° 90.1+32.4 91.9+32.4 0.04
Medications [n (%)]
ACE inhibitor 26 (11) 33 (14) 29 (13) 0.64
Angiotensin II receptor blocker 143 (59)? 117 (48) 117 (51) 0.04
Ca channel blocker 217 (90)? 207 (85) 184 (80) 0.02
Beta-blocker 136 (56) 125 (51) 109 (48) 0.17
Alpha-blocker 64 (26) 64 (26) 58 (25) 0.96

IQR =interquartile range (Q,;, Q,;); D/P = dialysate-to-plasma ratio; RRF = residual renal function; CVD = cardiovascular disease;
LDL = low-density lipoprotein; ACE = angiotensin converting-enzyme.

2 p <0.05 compared with medium concentration group.

b p <0.05 compared with low concentration group.

¢ Body mass index > 23 kg/m?.

pre-existing DM and CVD. More patientsin the high PDGC Figure 1 shows the frequency distribution of average
group also took angiotension II receptor blockers and PDGCinthestudy patients, the median value being 1.64%
calcium channel blockers. (interquartile range: 1.54% - 1.80%).
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INCIDENCE OF ALL-CAUSE AND CVD MORTALITY

By the end of follow-up, 221 patients had stopped
CAPD (Table 2) for reasons including renal transplanta-
tion (n =70), death (n = 87), transfer to hemodialysis
(n=44), and transfer to other PD centers (n = 20).

The observed all-cause mortality was 4.7 events per
100 patient-years in this cohort. The leading cause
of death was CVD (3.1 events per 100 patient-years,
Table 2). Cumulative all-cause mortality in the 1st, 2nd,

2007

160

Median=1. 64 (1. 53, 1. 80)
N=716

Frequency
~
Nl

@
?

1.50 1.7 2.00 225 250

Average Glucose Concentration (%)

Figure 1 — Frequency distribution of average dialysate glucose
concentration in the first 6 months after initiation of perito-
neal dialysisin 716 continuous ambulatory peritoneal dialysis
patients. The average dialysate glucose concentration was
calculated using the formula: (total glucose weight) / (total
solution volume).
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and 3rd years was, respectively, 9%, 17%, and 34% in
the high PDGC group; 7%, 10%, and 19% in the medium
PDGCgroup; and 3%, 6%, and 10%in the low PDGC group.
Kaplan-Meier mortality curves showed a significant
increase in all-cause mortality in patients with a higher
PDGC [log-rank test: 20.72; p < 0.001; Figure 2(A)].
Moreover, cumulative CVD mortalityin the 1st, 2nd, and
3rd year was, respectively, 6%, 11%, and 26%in the high
PDGCgroup; 5%, 6%, and 11%in the medium PDGC group;
and 2%, 5%, and 5%in the low PDGC group. Kaplan-Meier
mortality curves showed a significant increase in CVD
mortality in patients with a higher PDGC [log-rank test:
15.21; p<0.001; Figure 2(B)].

RISK FACTORS FOR ALL-CAUSE AND CVD MORTALITY

Cox regression analysis showed that older age [hazard
ratio (HR): 1.04; 95% confidence interval (CI): 1.02 to
1.06; p < 0.001], pre-existing DM (HR: 1.66; 95% CI:
1.00 to 2.75; p = 0.048), and high PDGC (HR: 2.63; 95%
(I: 1.36 to 5.08; p = 0.004) are independent predictors
of all-cause mortality in CAPD patients. Older age (HR:
1.03;95%CI: 1.00to 1.05; p=0.02) and high PDGC (HR:
2.78; 95%CI: 1.24 to 6.24; p = 0.01) were independent
predictors of CVD mortality in CAPD patients (Table 3).

DETERMINANTS FOR AVERAGE PDGC

Ordinal logistic regression analysis showed that
older age [odds ratio (OR): 1.02; 95% CI: 1.01 to 1.03;
p < 0.001], low RRF (OR: 0.91; 95% CI: 0.86 to 0.97;
p <0.001), and high D/P Cr (OR: 28.61; 95% CI: 7.41 to

TABLE 2
Reasons for Patient Withdrawal from Peritoneal Dialysis (PD)

Proportion of

Average dialysate glucose concentration

population High Medium Low
Reason [n (%)] (21.74%) (21.56% to <1.74%) (<1.56%)
Renal transplantation 70 (10) 15 (6)? 25 (10) 30(13)
Transfer to hemodialysis 44 (6) 16 (7) 18 (7) 10 (4)
Transfer to other PD center 20 (3) 10 (4) 4(2) 6 (3)
Death [n (%) events/100 patient-years] 87 (4.7) 48 (7.9) 26 (4.1) 13 (2.1)
CVD mortality 57 (3.1) 33 (5.4) 16 (2.5) 8(1.3)
Cardiac disease mortality 40 (2.2) 24 (4.0) 10 (1.6) 6 (1.0)
Stroke mortality 17 (0.9) 9(1.5) 6 (1.0) 2(0.3)
Peripheral vascular disease mortality 0(0) 0(0) 0(0) 0(0)
Infectious disease mortality 9 (0.5) 5(0.8) 2(0.3) 2(0.3)
Other disease mortality 21(1.1) 10 (1.6) 8(1.3) 3(0.5)

CVD = cardiovascular disease.
@ p <0.05 compared with the medium concentration group.
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Figure 2 — Cumulative (A) all-cause and (B) cardiovascular disease (CVD) mortality in 716 continuous ambulatory peritoneal
dialysis patients by dialysate glucose concentration (low: <1.56%, n=229; medium: 21.56% to <1.74%, n=245; and high >1.74%,
n=242). Mortality curves were constructed using the Kaplan-Meier method and compared using the Mantel-Cox log-rank test.
Patients in the high concentration group showed higher all-cause and CVD mortality.

TABLE 3
Independent Effects of Risk Factors on All-Cause and Cardiovascular Disease (CVD) Mortality in the
Study Patients by Cox Regression Analysis

All-cause mortality CVD mortality
Univariate Multivariate Univariate Multivariate
analysis analysis analysis analysis
Risk factor HR 95% (I HR 95% (I HR 95% (I HR 95% (I
Male sex (%) 1.05 0.69-1.61 1.28 0.79-2.07 1.00 0.59-1.68 1.18 0.65-2.14
Age (years) 1.05 1.03-1.07° 1.04 1.02-1.06°  1.04 1.02-1.07*  1.03 1.00-1.05°
Overweight (%)¢ 1.07 0.68-1.68 0.82 0.50-1.34 1.29 0.75-2.22 1.06  0.58-1.93
Pre-existing DM (%) 1.86 1.32-2.61% 1.66 1.00-2.75® 2.0 1.31-3.06° 1.57 0.84-2.96
Pre-existing CVD (%) 2.49 1.64-3.80% 1.50 0.94-2.39 2.64 1.57-4.442 1.51 0.85-2.71
Total Kt/V 1.28 0.92-1.78 1.27 0.84-1.93 1.52 1.05-2.21 1.52 0.95-2.42
D/P creatinine 9.81 1.43-67.16" 1.85 0.22-15.80 7.935 0.72-87.28 1.35 0.09-19.47
RRF (mL/ min/1.73 m?) 1.02  0.94-1.10¢ 0.99 0.89-1.10 1.05 0.96-1.14¢  1.00 0.89-1.14
Serum albumin (g/L) 0.93 0.89-0.97¢ 0.97 0.92-1.02 0.93 0.88-0.98¢ 0.96 0.90-1.02
Dialysate glucose concentration
Low (<1.56%) Reference Reference Reference Reference
Medium (21.56% to <1.74%) 2.00 1.03-3.90¢ 1.53  0.75-3.11 2.00 0.86-4.67 1.40 0.58-3.39
High (>1.74%) 3.90 2.11-7.21° 2.63 1.36-5.08"  4.33 2.00-9.39" 2.78 1.24-6.24°

HR=hazard ratio; CI=confidence interval; DM = diabetes mellitus; CVD = cardiovascular disease; D/P = dialysate-to-plasma ratio;
RRF =residual renal function.

2 p<0.001.

bp<0.05.

¢ Body mass index >23 kg/m?.

dp<0.01.

€ p<0.05 compared with the low concentration group.

f p<0.01 compared with the low concentration group.
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110.48; p < 0.001) were independently associated with
higher PDGC, but not with lower PDGC (Table 4).

DISCUSSION

In the present study, we showed that, compared with
CAPD patients having a lower PDGC, those having a higher
PDGC experienced higher all-cause and CVD mortality.
High PDGC independently predicted all-cause and CVD
mortality in long-term CAPD patients. Moreover, older
age, low RRF, and high D/P Cr were risk factors for a high
average PDGCin CAPD patients.

Glucose is low-priced, efficient, and easily metabo-
lized, which is why it is the main osmotic agent in PD
solutions (3). However, a high average PDGC might, over
the long term, heighten the risk of mortality. Researchers
in Taiwan performed a retrospective analysis of 90 PD
patients with varying average PDGC values (7), and they
showed a borderline association between higher PDGC
and worse patient survival (log-rank p = 0.10) and a sig-
nificantly worse technique survival (log-rank p =0.002).
Their most recent study, which recruited 173 PD patients,
indicated that higher average PDGC is significantly cor-
related with worse patient survival (log-rank p = 0.03)
and technique survival (log-rank p=0.06) (8). Our study
also showed that a higher PDGC was significantly associ-
ated with higher cumulative all-cause mortality in 716
CAPD patients. Moreover, we found that CAPD patients
with a higher PDGC experienced a significantincrease in
cumulative CVD mortality, a finding that has not previ-
ously been reported.

Cardiovascular disease remains the leading cause of
mortality in patients with ESRD, and cardiac and cere-
brovascular causes account for 65% of mortalityin ESRD
patients receiving long-term PD (11). In our study, CVD
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mortality was also the leading cause of all-cause death
(Table 2).Inimplementing specific treatment strategies,
an assessment of CVD mortality predictors is important.
Several modifiable risk factors associated with CVD
mortality in ESRD patients have been found. In 25588
patients on hemodialysis therapy, Tentori et al. (12)
found that higher levels of calcium, phosphorus, and
parathyroid hormone were correlated with increased CVD
mortality. Echida et al. (13) suggested that serum non-
high-density lipoprotein cholesterol was a significant
CVD mortality predictorin chronic hemodialysis patients.
Hypoalbuminemia and higher C-reactive protein were
found to be risk factors for CVD mortality in Japanese
hemodialysis patients (14). However, Isbel et al. (15)
showed that improvement of hyperphosphatemia, dys-
lipidemia, hypertension, and anemia did not resultinan
effective reduction in CVD mortality in ESRD patients.
Our study showed that high PDGC independently pre-
dicted all-cause mortalityin CAPD patients. Moreover, high
PDGCwas also anindependent risk factor for CVD mortality
(Table 3). Although Wu et al. (8) reported that higher PDGC
isassociated with significantly worse patient survival (HR:
6.23; 95% CI: 1.26 to 30.74) in PD patients, the authors
did not discuss the relationship between high PDGC and
CVD mortality. Indeed, higher PDGCin PD solutionis usu-
ally correlated with worse fluid control, more peritoneal
damage, and more glucose uptake from the peritoneum
(3,16,17). In addition, more glucose uptake from the
peritoneum leads to an increase in insulin resistance
and high blood glucose, resultingin DM in the long term
(18). High average PDGC induces metabolic syndrome,
with manifestations of hyperglycemia, hypertension,
dyslipidemia, and overweight (3-5). Mortality from CVD
is higher in PD patients with metabolic syndrome than
in those without metabolic syndrome (6). Many studies

TABLE 4
Independent Effects of Risk Factors on Average Dialysate Glucose Concentration in the Study Patients by Ordinal
Logistic Regression Analysis

Risk factor Coefficient OR 95% (I p Value
Male sex (%) 0.01 1.01 0.75t0 1.35 0.95
Age (years) 0.02 1.02 1.01to0 1.03 <0.001
Overweight (%)? 0.01 1.01 0.73to0 1.39 0.95
Pre-existing DM (%) 0.33 1.38 0.93t0 2.06 0.11
Pre-existing CVD (%) 0.15 1.16 0.82t01.63 0.40
RRF (mL/min/1.73 m2) -0.09 0.91 0.86 t0 0.97 <0.001
D/P creatinine 3.35 28.61 7.41to 110.48 <0.001
Serum albumin (g/L) -0.03 0.97 0.94 to 1.00 0.05

OR = odds ratio; CI = confidence interval; DM = diabetes mellitus; CVD = cardiovascular disease; RRF = residual renal function;

D/P = dialysate-to-plasma ratio.
2 Body mass index >23 kg/m?.
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have suggested that applying low-glucose regimens is
a promising strategy to preserve peritoneal membrane
integrity and RRF in PD patients (19-21). Although our
study suggested that lower PDGC was associated with
lower all-cause and CVD mortalityin CAPD patients, large
randomized trials are required to confirm the benefit of
low-glucose regimens on clinical outcomes.

For better control of PDGC in PD patients, we inves-
tigated risk factors for high PDGC by ordinal logistic
regression. We found that, compared with lower PDGC,
higher PDGC was significantly correlated with older age,
low RRF, and high D/P Cr (Table 4). Older PD patients often
have malnutrition and more comorbidities (22). Low
RRF and a high peritoneal transport rate are associated
with higher overall mortality in PD patients (23). Liao et
al. (24) reported that the rate of RRF decline is associ-
ated with all-cause mortality and technique survival
in patients on long-term PD. A meta-analysis showed
that a higher peritoneal transport rate is significantly
associated with higher patient mortality (25). A higher
peritoneal transport rate is also a risk factor for rapid
loss of RRF, which may lead to dialysis inadequacy in
PD patients (26,27). Lower RRF and a higher peritoneal
transportrate are correlated with higher peritoneal glu-
cose exposure (28,29). Patients with low RRF and a high
peritoneal transport rate are prone to fluid overload,
which requires high PDGC to eliminate overhydration
(30,31).Inourstudy, high PDGCwas anindependent risk
factor for all-cause and CVD death after adjustment for
RRF, Kt/V, and D/P Cr. Indeed, high PDGC may aggravate
peritoneal membrane damage andinduce ultrafiltration
failure (32,33), which both contribute toincreased mor-
talityinthe long term. Preserving RRF and strengthening
managementin high peritoneal transport may therefore
help to break this vicious cycle and reduce all-cause and
CVD mortality in CAPD patients.

LIMITATIONS

Our study has a few limitations, including its observa-
tionaldesign and the factthatitwas conducted atasingle
center. Also, the prevalence of DM at our center is low
and differs from that in other centers. The applicability
of our findings to the general PD population is therefore
limited. Also, follow-up in the study was relatively short.
To overcome those limitations, a prospective multicenter
study with longer follow-up is warranted.

CONCLUSIONS

Our study shows that CAPD patients with higher PDGC
experience higher all-cause and CVD mortality than do
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those with lower PDGC. High PDGC independently pre-
dicted all-cause and CVD mortality in long-term CAPD
patients. Older age, low RRF, and high D/P Cr are inde-
pendently associated with high PDGCin CAPD patients.
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