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Purpose: The aim of this study was to investigate whether the survival rate among 
Korean dialysis patients changed during the period between 2005 and 2008 in Ko-
rea. Materials and Methods: A total of 32357 patients who began dialysis between 
January 1, 2005 and December 31, 2008 were eligible for analysis. Baseline demo-
graphics, comorbidities, and mortality data were obtained from the database of the 
Health Insurance Review & Assessment Service. Results: Kaplan-Meier curves ac-
cording to the year of dialysis initiation showed that the survival rate was signifi-
cantly different (log-rank test, p=0.005), most notably among peritoneal dialysis 
(PD) patients (p<0.001), although not among hemodialysis (HD) patients (p= 
0.497). In multivariate analysis, however, patients initiating either HD or PD in 
2008 also had a significantly lower risk of mortality compared to those who began 
dialysis in 2005. Subgroup survival analysis among patients initiating dialysis in 
2008 revealed that the survival rate of PD patients was significantly higher than that 
of HD patients (p=0.001), and the survival benefit of PD over HD remained in non-
diabetic patients aged less than 65 years after adjustment of covariates. Conclusion: 
Survival of Korean patients initiating dialysis from 2005 to 2008 has improved over 
time, particularly in PD patients. In addition, survival rates among patients initiating 
dialysis in 2008 were different according to patients’ age and diabetes, thus we need 
to consider these factors when dialysis modality should be chosen.
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INTRODUCTION

The incidence of end-stage renal disease (ESRD) is increasing worldwide, and Ko-
rea is one of the countries with a relatively high incidence.1 Although kidney trans-
plantation is the definitive treatment for ESRD, most patients rely on hemodialysis 
(HD) or peritoneal dialysis (PD) due to a lack of organ donors or individual medical 
problems. Therefore, the population on maintenance dialysis continues to grow.

When initiating dialysis therapy in ESRD, clinicians should consider the pa-
tient’s medical problems, barriers to treatment, geographic location, and survival 
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[grade 0 (no comorbidity), grades 1‒2 (mild), grades 3‒4 
(moderate), and grade 5 or higher (severe)] according to the 
modified Charlson Comorbidity Index for ESRD patients.19 
International Classification of Diseases, Tenth Revision  
codes were used according to the proposed algorithms by 
Quan, et al.20 

Statistical analyses
Statistical analysis was performed using SPSS software for 
Windows, version 16.0 (SPSS Inc., Chicago, IL, USA). All 
data are expressed as mean±SD or number (percent) unless 
otherwise specified. p-values<0.05 were considered statisti-
cally significant.

We compared patient characteristics according to the year 
they initiated dialysis from 2005 to 2008 by analysis of 
variance for continuous variables or the chi-square test for 
categorical variables. Kaplan-Meier survival curves were 
calculated, and the log-rank test was used to compare unad-
justed survival rates. In addition, we constructed life tables 
to estimate the cumulative proportion of survivors at the 
end of every 1-year interval during the follow-up period. 
Proportionality was visually confirmed by log-minus-log 
plot. Cox proportional hazard analysis identified indepen-
dent predictors of mortality. Significant variables in univari-
ate analyses were included in multivariate analysis, and a 
threshold of 0.10 was set for retention. In the analysis of 
outcomes according to dialysis modality, we adopted the 
intention-to-treat model based on the type of renal replace-
ment therapy at 90 days after dialysis initiation. 

RESULTS
 

Comparison of baseline characteristics according to the 
year of dialysis initiation
A total of 32357 patients who began dialysis were eligible 
for analysis. Mean age was 57.3±14.0 years, 58.7% of pa-
tients were males, and 50.1% of patients had diabetes.

The comparison of baseline characteristics among the en-
tire study cohort (2005‒2008) according to the year of dialy-
sis initiation revealed significant differences. From 2005 to 
2008, the mean age and the proportion of patients with a 
higher modified Charlson Comorbidity Index significantly 
and gradually increased, whereas the proportion of PD pa-
tients and Medical Aid beneficiaries significantly decreased. 

The median follow-up duration was 39.3 months (range: 
3.0‒48.0 months). A detailed description of the baseline 

benefits.2 It is most important to consider which modality 
confers improved survival or quality of life for each patient. 
However, the results of many previous studies that have 
compared survival by dialysis modality vary widely.2-16 

We recently performed a study comparing survival be-
tween HD and PD patients initiating dialysis from 2005 to 
2008 using population-based, large-scale Korean registry 
data. Data revealed overall higher survival rates in incident 
HD patients compared to incident PD patients.17 A subgroup 
analysis indicated that the survival rate likely improved dur-
ing the study period. Given this flux of survival rates, the 
most up-to-date results are helpful to predict the current sta-
tus. Therefore, in this study, we investigated whether the 
survival rate among Korean dialysis patients significantly 
changed during the period between 2005 and 2008. In addi-
tion, we evaluated the effect of dialysis modality on the sur-
vival rate of patients initiating dialysis in 2008. 

MATERIALS AND METHODS

Data source and study population
In South Korea, all citizens are required by law to join the 
Healthcare Security System, which is divided by income 
level into National Health Insurance and Medical Aid. All 
claims of medical fees by medical care institutions are re-
viewed by the Health Insurance Review and Assessment 
Service (HIRA) and the National Health Insurance Claims 
Database. In receiving access to these sources of data, we 
were able to review the data of every patient with ESRD 
who visited a medical clinic in Korea and began renal re-
placement therapy.

We initially identified all incident ESRD patients who initi-
ated dialysis between January 1, 2005 and December 31, 
2008, using detailed methods described elsewhere.17 Among 
patients, those who were younger than 18 years or who sur-
vived for less than 90 days from the date of dialysis initiation 
were excluded. Patients who received kidney transplantation 
were censored. The end-point, time of death, was confirmed 
by the Certificate Database, which records the reasons for 
changes in eligibility for National Health Insurance or Medi-
cal Aid, including death or emigration, as well as by the 
National Health Insurance Claims Database. The patients 
included in this study were followed up to 4 years accord-
ing to the year of dialysis initiation. The list of analyzed co-
morbidities was determined based on the suggestions by 
Charlson, et al.,18 and patients were divided into four groups 
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mortality in multivariate Cox analysis (Fig. 1B). Of note, the 
improvement in the survival rate across the years of dialysis 
initiation was significant among PD patients (p<0.001), al-
though not among HD patients (p=0.497) (Fig. 2). In subse-
quent subgroup multivariate analysis, however, patients ini-
tiating either HD or PD in 2008 had a significantly lower 
risk of mortality than those who began dialysis in 2005 (Fig. 
3A). In addition, when we stratified patients by age catego-
ries and diabetes, there were no significant differences across 
the years of dialysis initiation only among non-diabetic pa-
tients less than age 65, whereas statistically significant dif-
ferences were consistently observed in the other three sub-
groups (Fig. 3B).   

Comparison of survival rates between PD and HD 
patients initiating dialysis in 2008
In 2008, a total of 8565 patients who began dialysis were 
eligible for analysis. Detailed baseline characteristics ac-
cording to dialysis modality are presented in Table 3. 

characteristics of patients stratified according to the year of 
dialysis initiation is shown in Table 1.

Although we adopted the intention-to-treat model, we 
could also calculate the crude incidence rate of technique 
failure for all patients, which was 15 per 1000 patient-years. 
When comparing between HD and PD treatment types, the 
crude incidence rate of technique failure was higher in pa-
tients on PD (54 per 1000 patient-years) than in those on 
HD (3 per 1000 patient-years). 

Comparison of survival rates according to the year of 
dialysis initiation
The life table (Table 2) showed that the survival rate was 
likely to have improved among patients initiating dialysis 
in 2008 compared to those in 2005. This was also evident 
in Kaplan-Meier curves according to the year of dialysis ini-
tiation (Fig. 1A), where the survival rate was significantly 
different by log-rank test (p=0.005). Furthermore, the year 
of dialysis initiation was a significant independent factor for 

Table 1. Comparison of Baseline Characteristics According to the Year of Dialysis Initiation
Characteristics Total (n=32357) 2005 (n=8066) 2006 (n=7850) 2007 (n=7876) 2008 (n=8565) p value*
Age (yrs) 57.3±14.0 56.5±13.7 57.1±14.0 57.5±14.1 58.0±14.2 <0.001 
Male (%) 18994 (58.7) 4688 (58.1)  4560 (58.1)  4675 (59.4) 5071 (59.2) 0.201 
Dialysis modality (ITT) <0.001
    PD   7614 (23.5) 2106 (26.1)  1918 (24.4)  1761 (22.4) 1829 (21.4)
    HD 24743 (76.5) 5960 (73.9)  5932 (75.6)  6115 (77.6) 6736 (78.6)
Healthcare Security System <0.001
    National Health Insurance 27919 (86.3) 6802 (84.3)  6725 (85.7)  6814 (86.5) 7578 (88.5)
    Medical Aid   4438 (13.7) 1264 (15.7)  1125 (14.3)  1062 (13.5)   987 (11.5)
Comorbidities
    Diabetes mellitus 16211 (50.1) 3835 (47.5)  3862 (49.2)  3999 (50.8) 4515 (52.7) <0.001
    Myocardial infarction   1166 (3.6)   291 (3.6)    308 (3.9)    279 (3.5)   288 (3.4) 0.280 
    Congestive heart failure   4772 (14.7) 1280 (15.9)  1190 (15.2)  1145 (14.5) 1157 (13.5) <0.001
    Peripheral vascular disease   1911 (5.9)   392 (4.9)    401 (5.1)    473 (6.0)   645 (7.5) <0.001
    Cerebrovascular disease   4041 (12.5)   938 (11.6)    972 (12.4)  1031 (13.1) 1100 (12.8) 0.028 
    Dementia     448 (1.4)     88 (1.1)      91 (1.2)    115 (1.5)   154 (1.8) <0.001
    Chronic pulmonary disease   5238 (16.2) 1248 (15.5)  1248 (15.9)  1261 (16.0) 1481 (17.3) 0.010 
    Connective tissue disease     894 (2.8)   276 (3.4)    190 (2.4)    218 (2.8)   210 (2.5) <0.001
    Peptic ulcer disease   4720 (14.6) 1167 (14.5)  1151 (14.7)  1210 (15.4) 1192 (13.9) 0.071 
    Hemiparesis     494 (1.5)   108 (1.3)    115 (1.5)    139 (1.8)   132 (1.5) 0.167 
    Liver disease   3474 (10.7)   823 (10.2)    840 (10.7)    827 (10.5)   984 (11.5) 0.048 
    Any malignancy   1983 (6.1)   441 (5.5)    459 (5.8)    498 (6.3)   585 (6.8) 0.002 
Modified CCI <0.001
    0   8468 (26.2) 2193 (27.2)  2172 (27.7)  1993 (25.3) 2110 (24.6)
    1–2 10489 (32.4) 2777 (34.4)  2569 (32.7)  2512 (31.9) 2631 (30.7)
    3–4   8418 (26.0) 1959 (24.3)  1976 (25.2)  2099 (26.7) 2384 (27.8)
    ≥5   4982 (15.4) 1137 (14.1)  1133 (14.4)  1272 (16.2) 1440 (16.8)

ITT, intention-to-treat; PD, peritoneal dialysis; HD, hemodialysis; CCI, Charlson Comorbidity Index.
Age is expressed as the mean±SD, and all other data are expressed as the number (%).
*p-values are calculated by the comparison according to the year of dialysis initiation.
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categories (<65 years or ≥65 years) and presence of diabetes 
and found that survival curves by Kaplan-Meier analysis 
differed among subgroups (Fig. 5). In non-diabetic patients 

We initially analyzed all patients initiating dialysis be-
tween January 1, 2005 and December 31, 2008; detailed 
survival outcomes of the entire study period (2005‒2008) 
are described elsewhere.17 Kaplan-Meier survival analysis 
of the entire cohort did not meet the proportional hazard as-
sumption; thus, a more sophisticated analysis was needed, 
such as propensity score matching.  

However, in a subgroup of patients initiating dialysis in 
2008, the proportional hazard assumption was thought to 
be satisfied in the log-minus-log curve. Therefore, we per-
formed survival analysis among patients initiating dialysis 
in 2008 and found that PD patients had a significantly bet-
ter survival rate than HD patients (log-rank test, p=0.001) 
(Fig. 4A). In addition, we identified independent prognostic 
factors in multivariate Cox analysis (Fig. 4B). The follow-
ing characteristics were significant independent predictors 
of mortality: age [per 1-year increase, hazard ratio (HR) 
1.05, 95% confidence interval (CI) 1.05‒1.06, p<0.001], fe-
male sex (vs. male, HR 0.85, 95% CI 0.78‒0.92, p<0.001), 
Medical Aid (vs. National Health Insurance, HR 1.71, 95% 
CI 1.53‒1.90, p<0.001), and modified Charlson Comorbid-
ity Index (grades 1‒2 vs. grade 0, HR 1.57, 95% CI 1.37‒ 
1.79, p<0.001; grades 3‒4 vs. grade 0, HR 1.98, 95% CI 
1.73‒2.26, p<0.001; grade 5 or higher vs. grade 0, HR 2.67, 
95% CI 2.32‒3.06, p<0.001). However, dialysis modality 
was not an independent predictor of mortality (HD vs. PD, 
HR 0.91, 95% CI 0.82‒1.00, p=0.052).

Subgroup analyses according to age categories and 
diabetes among patients initiating dialysis in 2008 
We divided patients into four subgroups according to age 

Table 2. Cumulative Survival Rate at Each 1-Year Interval*
1 yr 2 yrs 3 yrs 4 yrs

All 87.7 78.6 71.5 65.3
Sex
    Male 87.6 78.3 70.9 64.7
    Female 87.9 79.2 72.3 66.0
Age groups
    20–29 97.7 96.2 94.1 93.5
    30–39 96.9 94.4 92.6 90.2
    40–49 94.6 89.9 85.7 82.7
    50–59 91.5 84.4 78.2 72.8
    60–69 86.1 74.5 65.4 57.8
    70–79 76.5 61.7 51.1 41.3
    ≥80 66.2 50.0 38.3 30.0
Dialysis modality (ITT)
    PD 89.6 79.7 71.5 65.3
    HD 87.1 78.3 71.5 65.3
Modified CCI
    0 93.9 89.8 86.0 81.7
    1–2 88.9 80.2 73.5 67.4
    3–4 85.4 74.8 65.6 58.6
    ≥5 78.7 63.3 53.3 45.3
Yr of dialysis initiation
    2005 87.6 78.2 70.4 64.4
    2006 87.5 78.2 71.3 65.6
    2007 87.2 77.9 71.0 64.2
    2008 88.6 80.1 73.0 66.8

ITT, intention-to-treat; CCI, Charlson Comorbidity Index; PD, peritoneal 
dialysis; HD, hemodialysis.
*All data are presented as percent (%).

Fig. 1. Crude survival curves according to the dialysis initiation year and multivariate analysis of mortality of the entire patient cohort. (A) Survival rate dif-
fered significantly according to the year of dialysis initiation (log-rank test, p=0.005). (B) Multivariate Cox analysis revealed the following significant predic-
tors of mortality: the year of dialysis initiation, age, sex, type of Healthcare Security System, dialysis modality, and modified CCI. MA, Medical Aid; NHI, 
National Health Insurance; PD, peritoneal dialysis; HD, hemodialysis; CCI, Charlson Comorbidity Index; HR, hazard ratio; CI, confidence interval.
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(HR 1.49, 95% CI 1.13‒1.98, p=0.005). However, among pa-
tients aged 65 years or older, PD was consistently associated 
with higher mortality than HD (in non-diabetic patients, HR 
0.80, 95% CI 0.64‒0.98, p=0.035; in diabetic patients, HR 
0.76, 95% CI 0.64‒0.90, p=0.002). Among diabetic patients 
less than 65 years, there was no significant difference between 
the two groups (HR 0.93, 95% CI 0.78‒1.11, p=0.426).

DISCUSSION

In this study, we observed significant changes in the survival 
rate according to the dialysis initiation year between 2005 
and 2008. The survival rate among Korean dialysis patients 
initiating dialysis improved from 2005 to 2008, most nota-
bly among PD patients. The survival rate of HD patients 

aged less than 65, the survival rate was significantly higher 
among PD patients than among HD patients (p<0.001). In 
contrast, in diabetic patients aged 65 or older, the survival 
rate was significantly lower among PD patients than among 
HD patients (p=0.004). Among both diabetic patients aged 
less than 65 and non-diabetic patients aged 65 or older, the 
survival rates were not significantly different between PD 
and HD patients (p=0.974 and p=0.377, respectively).

The results of the subgroup multivariate Cox analysis are 
presented in Table 4. Age, type of Healthcare Security Sys-
tem, and modified Charlson Comorbidity Index were signifi-
cant independent predictors for mortality in all subgroups, 
while the ability of dialysis modality to predict mortality dif-
fered according to age categories and presence of diabetes. 
Non-diabetic patients younger than 65 years receiving HD 
showed an increased mortality risk compared to PD patients 

Fig. 2. Crude survival curves in subgroup analysis stratified dialysis modality of all patients initiating dialysis. (A) In patients initiating PD, survival rate was 
significantly different according to the year of dialysis initiation (log-rank test, p<0.001). (B) However, in patients initiating HD, there was no significant differ-
ence in survival according to the year of dialysis initiation (p=0.497). PD, peritoneal dialysis; HD, hemodialysis.

Fig. 3. Multivariate analyses of mortality in subgroups according to dialysis modality, age categories, and diabetes. (A) After adjusting for age, sex, type of 
Healthcare Security System, and modified CCI, patients initiating either HD or PD in 2008 had significantly lower mortality. (B) After adjusting for age, sex, 
type of Healthcare Security System, dialysis modality, and modified CCI, the statistical significance of this difference was lost only among non-diabetic pa-
tients aged less than 65. PD, peritoneal dialysis; HD, hemodialysis; ND, non-diabetic; DM, diabetes mellitus; HR, hazard ratio; CI, confidence interval; CCI, 
Charlson Comorbidity Index.
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lected more often to begin PD in 2008 than in 2005. In-
deed, baseline patient characteristics were significantly dif-
ferent according to the year of dialysis initiation. Although 
the number of patients who initiated dialysis increased dur-
ing the study period, the proportion of PD patients decreased. 

who started dialysis in 2008 also increased from 2005, as 
shown by multivariate analysis.

A number of factors may underlie the differences in the 
survival rate according to the dialysis initiation year. First, 
selection bias may be present if healthier patients were se-

Table 3. Baseline Characteristics among Patients Initiating Dialysis in 2008
Characteristics Total (n=8565) PD (n=1829) HD (n=6736) p value*
Age (yrs) 58.0±14.2 54.3±14.1 58.9±14.1 <0.001
Male (%) 5071 (59.2) 1055 (57.7) 4016 (59.6) 0.140 
Healthcare Security System 0.710 
    National Health Insurance 7578 (88.5) 1623 (88.7) 5955 (88.4)
    Medical Aid   987 (11.5)   206 (11.3)   781 (11.6)
Comorbidities
    Diabetes mellitus 4515 (52.7)   935 (51.1) 3580 (53.1) 0.126 
    Myocardial infarction 288 (3.4)   78 (4.3) 210 (3.1) 0.019 
    Congestive heart failure 1157 (13.5)   248 (13.6)   909 (13.5) 0.939 
    Peripheral vascular disease 645 (7.5) 113 (6.2) 532 (7.9) 0.014 
    Cerebrovascular disease 1100 (12.8) 179 (9.8)   921 (13.7) <0.001
    Dementia 154 (1.8)   20 (1.1) 134 (2.0) 0.010 
    Chronic pulmonary disease 1481 (17.3)   290 (15.9) 1191 (17.7) 0.070 
    Connective tissue disease 210 (2.5)   53 (2.9) 157 (2.3) 0.172 
    Peptic ulcer disease 1192 (13.9)   210 (11.5)   982 (14.6) 0.001 
    Hemiparesis 132 (1.5)   12 (0.7) 120 (1.8) <0.001
    Liver disease   984 (11.5)   209 (11.4)   775 (11.5) 0.967 
    Any malignancy 585 (6.8)   69 (3.8) 516 (7.7) <0.001
Modified CCI <0.001
    0 2110 (24.6)   507 (27.7) 1603 (23.8)
    1–2 2631 (30.7)   584 (31.9) 2047 (30.4)
    3–4 2384 (27.8)   471 (25.8) 1913 (28.4)
    ≥5 1440 (16.8)   267 (14.6) 1173 (17.4)

PD, peritoneal dialysis; HD, hemodialysis; CCI, Charlson Comorbidity Index.
Age is expressed as the mean±SD, and all other data are expressed as the number (%).
*p-values are calculated by the comparison between PD patients and HD patients.

Fig. 4. Crude survival curves and multivariate analysis for mortality of patients initiating dialysis in 2008. (A) Survival rate of PD patients was significantly 
higher than HD patients by log-rank test (p=0.001). (B) Multivariate Cox analysis revealed age, sex, type of Healthcare Security System, and modified CCI 
were all significant predictors for mortality, whereas dialysis modality was not a significant predictor. PD, peritoneal dialysis; HD, hemodialysis; MA, Medical 
Aid; NHI, National Health Insurance; CCI, Charlson Comorbidity Index; HR, hazard ratio; CI, confidence interval.
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2008. Another company reported that 75% of prescriptions 
were for low-GDP dialysate in 2005, increasing to 93% in 
2008. Many studies have proposed that the use of biocom-
patible low-GDP PD dialysate is correlated with the preser-
vation and longevity of the peritoneal membrane.21,22 Al-
though significant survival benefit was not observed with 
the use of biocompatible PD solutions in a meta-analysis,23 
it still likely to be beneficial to some specific patients due to 
ethnic or environmental differences. Further research is war-
ranted to track ongoing changes in survival rates since 2008.

Third, more frequent use of icodextrin as a substitute for 
high glucose PD solution could be another explanation, as 
icodextrin prescription is known to be associated with in-
creased peritoneal ultrafiltration and mitigated uncontrolled 
fluid overload.23 However, it should be noted that icodextrin 
also did not induce a significant improvement in the surviv-
al rate of PD patients.23 

Last, reduction in occurrence of peritonitis, increased clin-

From 2005 to 2008, the proportion of Medical Aid benefi-
ciaries decreased, which would be a positive factor for the 
survival rate. However, the proportion of older patients and 
those with more comorbidities increased, which likely wors-
ened clinical outcomes. Notably, however, the significant 
difference in the survival rate by dialysis initiation year per-
sisted in multivariate analysis, which was adjusted for all 
baseline covariates. Nonetheless, other potentially con-
founding clinical factors may have affected survival rates, 
including residual renal function, anemia status, critical lab-
oratory values, biomarkers of inflammation, and nutrition.

Second, the use of low-glucose degradation product (low-
GDP) PD solutions increased from 2005 to 2008 in Korea. 
Although we could not obtain data on individual use from 
the HIRA database, an informal report from a major PD 
company on market shares in Korea indicated that 27% of 
patients initiating PD were prescribed low-GDP dialysate in 
2005, which increased yearly to over 50% of patients in 

Fig. 5. Kaplan-Meier survival curves and comparisons of survival rates by log-rank test in subgroups stratified by age categories and the presence of diabe-
tes. (A) In non-diabetic patients aged less than 65, the survival rate of PD patients was higher than that of HD patients (p<0.001). (B) In non-diabetic patients 
aged 65 or older, the survival rate was not significantly different between the two groups (p=0.377). (C) In diabetic patients aged less than 65, the survival 
rate of PD patients was similar to that of HD patients (p=0.974). (D) In diabetic patients aged 65 or older, the survival rate of HD patients was higher than that 
of PD patients (p=0.004). PD, peritoneal dialysis; HD, hemodialysis.
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ical experience for PD, and more proactive participation of 
patients in PD treatment are other possible causes for im-
proved survival among PD patients.

Subgroup analyses of patients initiating dialysis in 2008 
showed that the survival rate of PD patients was higher than 
HD patients among non-diabetic patients younger than 65. 
In our previous report of all patients from 2005 to 2008,17 
the mortality rate in patients aged 55 years or older was 
consistently higher in PD patients than in HD patients, with 
the exception of patients with malignancy and patients 
without any listed comorbidities. The study also found no 
significant difference in mortality rates between HD and PD 
patients younger than 55. In contrast, the present study found 
a 49% increase in the mortality rate of HD patients compared 
to PD patients among non-diabetic patients younger than 65. 
A recent comprehensive review based on the results from 
six large-scale registry studies and three prospective cohort 
studies conducted in the US, Canada, Denmark, and the 
Netherlands suggested that PD was commonly associated 
with equal or better survival in younger patients.2,12,13,24-30

However, in contrast to most published studies, we found 
no time-dependent risk changes between PD and HD pa-
tients in this study. In a previous report, the survival benefit 
of PD lessened over time.30 Another study found that the 
survival benefit of initiating PD in non-diabetic younger pa-
tients became a PD-related mortality factor during the fol-
low-up period.14 Registry data from Australia and New 
Zealand suggest that PD may be advantageous initially in 
patients younger than 60 without comorbidities, yet may be 
associated with higher mortality after 12 months.16 This is 
likely due to significant differences in the mortality patterns 
of dialysis patients according to racial or ethnic group.31,32 
Taken together, these data suggest that choosing PD as an 
initial dialysis modality may improve survival in younger 
non-diabetic patients, as long as the current selection crite-
ria for dialysis modality are maintained in Korea.

We also identified prognostic predictors among eligible 
baseline characteristics. In agreement with our previous re-
port,17 age was a significant risk factor across all subgroups. 
In addition, although sex has not been considered as a risk 
factor for death in Korean patients with ESRD,33 female sex 
was associated with decreased mortality in this study. In re-
gard to baseline comorbidities, the impact of comorbidities 
on mortality was highest in younger non-diabetic patients, 
although statistically significant in all subgroups. In addi-
tion, Medical Aid patients had higher mortality compared 
to National Health Insurance patients in all groups. Low so- Ta
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cioeconomic status is known to be a risk factor for mortali-
ty in ESRD patients on HD.34 Although we could not obtain 
detailed data, the type of Healthcare Security System might 
be used as a rough estimate of each patient’s socioeconom-
ic status, as only patients with lower income and less prop-
erty can become beneficiaries of Medical Aid. 

As with other registry-based studies, this study has some 
inherent limitations. First, the non-random assignment of 
patients to dialysis modality likely introduced indication 
bias. Therefore, we could not provide causality for the im-
provement in the survival rate during the study period and 
for the effect of dialysis modality on mortality among pa-
tients initiating dialysis in 2008. Second, the databases used 
in this study provided insufficient clinical information and 
no specific laboratory data. This prevented the use of nu-
merous clinical variables in our analysis, including etiology 
of ESRD, residual renal function, dialysis duration, dialysis 
adequacy, cause of death, catheter used in HD, nutritional 
status, and laboratory data. These unmeasured variables 
have definite effects on mortality.  

In spite of these limitations, the results of this study clear-
ly indicate the current status of dialysis therapy in Korea and 
provide data on the changing practice patterns for ESRD pa-
tients initiating dialysis. 

In conclusion, our data showed that the survival rate of Ko-
rean patients initiating dialysis has improved over time, par-
ticularly in PD patients. Furthermore, survival rates among 
patients initiating dialysis in 2008 were different according 
to age and the presence of diabetes; thus, these factors need 
to be considered when choosing the dialysis modality. We 
propose our conclusions as an individualization strategy for 
the appropriate selection of dialysis modality according to 
baseline characteristics.   
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