
Abstract
Objective: This study aimed to analyze survival data and the factors associated with treatment  

outcomes in end-stage renal disease (ESRD) patients.

Methods: This was a retrospective analysis of survival data in a single-center cohort of 337 ESRD 
patients between 2009 and 2015. The database of medical records such as baseline  
demographics, comorbidities and mortality data were analyzed by cox-regression analysis  
and Kaplan-Meier analysis.

Results: One hundred seventy-four (51.6%) patients were male and 163 (48.4%) patients were  
female. 181(53.7%) patients were on continuous ambulatory peritoneal dialysis (CAPD),  
156 (36.3%) patients were on hemodialysis (HD), 153 (45.4%) patients started renal  
replacement therapy (RRT) at eGFRs between 3.01-5.99 cc/min/1.73m2, 130 (38.6%) patients  
started RRT at eGFR more than 6 cc/min/1.73m2, and 54 (16%) patients started RRT at eGFR  
below 3 cc/min/1.73m2. As for laboratory results, hematocrit level was 29 ± 5.4%, serum cal-
cium was 8.7 ± 1.3 mg/dL, serum phosphate was 4.5 ± 2.8 mg/dL, and intact parathyroid was  
464.4 ± 556.8 pg/mL. The average duration of treatment in HD patients (773.8 ± 544.8 days) 
was statistically significantly higher than the average duration of treatment in CAPD  
patients (567.5 ± 556.8 days); the risk of death was higher in patients initiating dialysis  
with CAPD than those initiating dialysis with HD (hazard ratio (HR) = 7.86; 95% confidence  
interval (CI) 2.56–21.13; p<0.001). Patients over 60 years old had a higher risk of death  
compared to those younger than 60 (HR = 3.32; 95% CI 1.23-8.91; p<0.05).

Conclusion: ESRD patients, initiating dialysis with HD had better survival outcomes than those  
initiating dialysis with CAPD. These findings were potentially confounded by many factors.  
Randomized controlled trials should be conducted as well as matching in subjects should be 
carried out to answer this question. 
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อัตราการรอดชีวิตในผู้ป่วยไตวายเรื้อรังระยะสุดท้าย ที่ได้รับการบ�ำบัด
ทดแทนไต ณ โรงพยาบาลเจริญกรุงประชารักษ์

บทคัดย่อ

วัตถุประสงค์: การบ�ำบัดทดแทนไตเป็นวิธีมาตรฐานในการรักษาผู้ป่วยไตวายเรื้อรังระยะสุดท้าย การศึกษานี้ท�ำ 

การวิเคราะห์เพื่อทราบถึงอัตราการรอดชีวิตของผู้ป่วยไตเรื้อรังที่รับการบ�ำบัดทดแทนไตและปัจจัยที่มีผลต่อ 

ผลส�ำเร็จของการรักษาของผู้ป่วยไตเรื้อรังที่รับการบ�ำบัดทดแทนไตของโรงพยาบาลเจริญกรุงประชารักษ์

วิธีด�ำเนินการวิจัย: การศึกษานี้เป็นการศึกษาย้อนหลังในกลุ่มผู้ป่วยที่ได้รับการวินิจฉัยเป็นไตวายเรื้อรังระยะสุดท้าย

และได้รับการบ�ำบัดทดแทนไต จ�ำนวน 337 ราย โดยใช้ข้อมูลพื้นฐาน โรคร่วมของผู้ป่วย ระยะเวลาเริ่ม 

การบ�ำบัดทดแทนไต และผลการบ�ำบัดทดแทนไต มาวิเคราะห์ปัจจัยที่มีผลต่อความอยู่รอดของผู้ป่วย ใช้วิธี 

Cox regression analysis และเปรียบเทียบระยะเวลาการรอดชีวิตของผู้ป่วยโดยใช้ Kaplan-Meier analysis

ผลการวิจัย: ผู้ป่วยจ�ำนวน 174 รายเป็นเพศชาย (51.6%) และจ�ำนวน 163 รายเป็นเพศหญิง (48.4%) ผู้ป่วยจ�ำนวน 

181 รายได้รับการล้างไตทางช่องท้อง (53.7%) และผู้ป่วยจ�ำนวน 156 รายฟอกเลือดด้วยเครื่องไตเทียม 

(36.3%) ผู้ป่วยมีระดับความเข้มข้นเลือดเฉลี่ย ร้อยละ 29 ± 5.4 ระดับแคลเซียม 8.7 ± 1.3 มก.ต่อดล.  

ระดับฟอสฟอรัส 4.5 ± 2.8 มก.ต่อดล. ระดับพาราไทรอยด์ฮอร์โมน 464.4 ± 511.9 พก.ต่อดล.ผู้ป่วยไตวาย

เร้ือรังที่ได้รับการฟอกเลือดด้วยเครื่องไตเทียมมีระยะเวลาการรักษาเฉลี่ย 773.8 ± 544.8 วัน ซึ่งสูงกว่า 

ระยะเวลาการรักษาเฉลีย่ของผูป่้วยไตวายเรือ้รงัท่ีได้รบัล้างไตทางช่องท้องท่ี 567.5 ± 556.8 วนั อย่างมนียัส�ำคญั

ทางสถติิ พบว่าผูป่้วยไตวายเร้ือรงัทีไ่ด้รบัการล้างไตทางช่องท้องมคีวามเสีย่งต่อการเสยีชวีติสงูกว่าอย่างมนียัส�ำคญั

ทางสถิติ โดยมีค่า hazard ratio (HR) 7.86 (95%CI 2.56–21.13 ) และผู้ป่วยอายุมากกว่า 60 ปีมีความเสี่ยง

ต่อการเสียชีวิตสูงกว่าอย่างมีนัยส�ำคัญทางสถิติ โดยมีค่า HR 3.32 (95%CI 1.23-8.91) 

วิจารณ์ การศึกษานี้พบว่าผู้ป่วยไตวายเรื้อรังที่ได้รับการฟอกเลือดด้วยเครื่องไตเทียมมีอัตราการเสียชีวิตมากกว่าผู้ป่วย

ไตวายเรื้อรังที่ได้รับการฟอกไตทางช่องท้อง ท้ังนี้มีปัจจัยต่าง ๆ ท่ีส่งผลต่อผลอัตราการเสียชีวิตของผู้ป่วย  

เพื่อตอบค�ำถามนี้ควรท�ำการศึกษาเพิ่มเติมโดยออกแบบการศึกษาให้มีการควบคุมปัจจัยต่าง ๆ ของผู้ป่วยไต

วายเรื้อรังทั้งสองกลุ่ม เพื่อลดความล�ำเอียงของการวิจัยจะท�ำให้ทราบความแตกต่างของผลการรักษาทั้งสองวิธี

กมลรัชฎ์ จงธนากร พ.บ.1
1	 หน่วยโรคไต โรงพยาบาลเจริญกรุงประชารักษ์ ส�ำนักการแพทย์ กรุงเทพมหานคร ประเทศไทย

*	 ผู้ติดต่อ, อีเมล์:  kamonratmed@gmail.com

	 Vajira Med J. 2018; 62(1): 9-20

	 http://dx.doi.org/10.14456/vmj.2018.6



11Survival Rate of Renal Replacement Therapy Patients in Charoenkrung Pracharak Hospital
Kamonrat Chongthanakorn

Vajira Medical Journal: Journal of Urban Medicine
Vol. 62  No. 1 January - February 2018

Introduction
	 End-stage renal disease (ESRD) has become  
a significant and growing public health problem 
worldwide. The global average prevalence of ESRD 
patients on dialysis was 215 per million population1. 
The prevalence of chronic kidney disease (CKD) is 
high in Thailand. Awareness of CKD in the general 
Thai population is quite low2, leading to the 
prevalence of end stage renal disease (ESRD) in 
Thailand3. Continuous ambulatory peritoneal 
dialysis (CAPD), and Hemodialysis (HD) are standard 
treatments in this group of patients4. Many factors 
play roles that are associated with patient 
outcomes5-9: age, gender, race, comorbid disease, 
complications of treatment, and mode of dialysis. 
Two modes of dialysis are CAPD and HD. The 
mortality of ESRD patients who are treated with 
these two modalities has been investigated in 
numerous studies10-25. It is still not clear which 
dialysis modality performs better to prolong life of 
ESRD patients. Some studies showed HD had 
superior outcomes to CAPD mode10-14, whereas 
others demonstrated that CAPD was equivalent to 
HD15-19, or CAPD had a better outcome5,20-22. There 
are other benefits of CAPD such as the economic 
aspect; CAPD is a cost saving therapy compared to 
HD23-25. There is still a lack of survival data about 
treatment in this group of patients in Thailand.
	 Charoenkrug Pracharak Hospital is a tertiary 
hospital affiliated with Bangkok Administration. The 
hospital provides treatment to ESRD patients by 
performing both dialysis modalities, CAPD and HD. 
In this study, we aimed to find the factors associated 
with treatment outcomes in ESRD patients.

Methods
	 We performed a retrospective analysis of 
medical data of ESRD patients, aged > 15-years-old, 
who started RRT in Charoenkrug Pracharak Hospital 
from 1st October 2009 to 31st December 2015. CAPD 
time was counted after patients started full dose of 
4 cycles of dialysis/day. HD time was counted after 
first hemodialysis was performed. Patients were 
followed up for a maximum of 6 years. We excluded 

the patients who received a kidney transplant  
(5 patients), changed mode of dialysis (22 patients), 
or who withdrew from dialysis during the studying 
period (2 patients) .  We recorded basel ine 
demographic character ist ics :  age,  gender ,  
payment; co-morbidity conditions at dialysis 
in i t iat ion such as diabetes mell i tus (DM), 
hypertension, hyperlipidemia, history of myocardial 
infarction or established coronary artery disease, 
cerebral vascular disease; laboratory tests at dialysis 
initiation time, blood urea nitrogen (BUN) level, 
serum creatinine (Cr), and estimated glomerular 
filtration rate (eGFR) by using CKD-EPI equation26. 
Patients who had a history of myocardial infarction 
or established coronary artery disease, or coronary 
heart disease (CHD) risk equivalents,27 such as 
diabetes, cerebral vascular disease (either ischemic 
or hemorrhagic stroke) were defined as having high 
risk of cardiovascular disease in this study. Laboratory 
and clinical outcomes, hematocrit, calcium, 
phosphate, intact parathyroid hormone (iPTH), 
adequacy of RRT, hospitalization, and mortality 
were recorded. Information about death (died/living 
and date of death) were obtained from medical 
records review, and survival status was confirmed 
by using official death registration documents.  
In this study blood testing was completed by 
laboratories certified by The Medical Technology 
Council Organization, while data was collected from 
the hospital’s computer. The study protocol was 
approved by Bangkok Administration Human 
Research Ethical Committees.

Statistical analysis
	 Categorical variable data such as gender, 
mode of dialysis, renal replacement therapy, 
reimbursement type, comorbidities, eGFR at starting 
renal replacement therapy, and adequacy of dialysis 
were summarized as a proportion. Continuous 
variable data such as age, duration of treatment, 
number of admissions, and laboratory measurements 
such as hematocrit , serum calcium, serum 
phosphate, and intact parathyroid level were 
summarized by mean with standard deviation or 
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median with range. Differences between categorical 
variables were evaluated by chi-squared test. 
Survival analysis and difference of survival outcomes 
among treatments and subgroups were completed 
by using Kaplan-Meier analysis and Log-rank test. 
Multivariate Cox proportional hazard regression 
model was employed to examine the effect of 
mode of treatment and covariates on survival 
status. Statistical significance was considered only if 
p <0.05.

 

Results
Demographic data
	 Three hundred thirty-seven ESRD patients 
were enrolled in this study, 174 (51.6%) were male 
and 163 (48.4%) were female. 181 (53.7%) patients 
were on CAPD, 156 (36.3%) patients were on HD. 
The baseline characteristics of the included  
patients are presented in Table 1. Laboratory and 
clinical outcomes of patients, duration of treatment, 
number of hospitalizations, laboratory tests, and 
adequacy of RRT are presented in Table 2.

Table 1: 

Baseline characteristics of patients

Variable mean ± SD n %

Age (years) 59.9 ± 14.1 337/337 100.0

Comorbidity

	 •	 Hypertension - 223/336 96.1

	 •	 DM - 177/337 52.5

	 •	 Hyperlipidemia - 143/337 42.4

	 •	 CAD - 88/337 26.1

	 •	 Stroke - 35/337 10.4

	 •	 CGN - 25/337 7.4

	 •	 Gout - 25/337 7.4

	 •	 ADPKD - 7/337 2.1

	 •	 Renal stone - 5/337 1.5

Renal replacement therapy reimbursement type

	 •	 UCS - 233/337 69.1

	 •	 Self-payment - 50/337 14.8

	 •	 SSS - 34/337 10.1

	 •	 Civil Servant Medical Benefit Scheme - 20/337 6.0

eGFR at start of renal replacement therapy (cc/min/1.73m2)

	 •	 <=3.00 2.55 ± 0.49 54/337 16.0

	 •	 3.01-5.99 4.52 ± 0.86 153/337 45.4

	 •	 >=6.00 8.1 ± 4.1 130/337 38.6
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Comparison of mode of renal replacement therapy
	 The average duration of treatment in HD 
patients (773.8 days) was statistically significantly 
higher than CAPD patients (567.5 days). The 
hematocrit in HD patients (30.5%) was statistically 
significantly higher than in CAPD patients (27.5%), 
serum calcium was statistically significantly higher  
in HD patients than CAPD patients: 9.0mg/dL  
and 8.4mg/dL respectively. Intact parathyroid levels 
were statistically significantly higher in HD patients 
than CAPD patients: 581(pg/mL) and 293 (pg/mL) 
respectively. There were no statistically significant 
differences in serum Phosphate in both groups  
(See Table 3).
	 Fig. 1 shows Kaplan-Meier actuarial survival. 
Fifty percent of patients in this study had a survival 
rate with 1,528 days of treatment. The poor survival 
rate was recognized in CAPD patients, patients over 
60 years old, DM patients, patients at high risk of 

cardiovascular disease, patients who started RRT at 
eGFR below 3 cc/min/1.73m2, patients who received 
inadequate renal replacement therapy parameters 
with significant statistical analysis, as in Figure 2. 
There were no statistical significant differences in 
survival of genders, and the frequencies of 
hospitalizations. 
	 To determine the hazard ratio, Cox-regression 
analysis is shown in Table 4. Factors relating to 
survival rates in this study were CAPD, age over 60 
years old, and lower serum Calcium were significant 
independent predictors for mortality. Hazard ratios 
were 7.9, 3.3, and 0.6 respectively with statistical 
significance of p<.01, <.05, and <.01 respectively. 
Gender, comorbidities, adequacy of treatment, 
eGFR at start of RRT, hematocrit, serum Phosphate, 
and intact parathyroid were not significant 
independent predictors of survival in this study.

 

Table 2: 

Clinical and laboratories outcome of patients 
Laboratories Mean ± SD x %

Duration of treatment (days) 678.3 ± 559.1

Number of admissions per 1 year 5.4 ± 28.8

Hematocrit (%) 29.1 ± 5.4

Serum Calcium (mg/dL) 8.7 ± 1.3

Serum Phosphate (mg/dL) 4.5 ± 2.8

Intact parathyroid hormone (pg/mL) 464.4 ± 511.9

Adequacy of renal replacement therapy

	 •	 Inadequate - 40/281 14.2

	 •	 Adequate - 241/281 85.8
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Table 3: 

Comparison of outcomes between modes of renal replacement therapy

Variable
PD HD

P_value
mean ± SD mean ± SD

Duration of treatment (days)a 567.5 ± 556.8 773.8 ± 544.8 0.001**

Hematocrit (%)a 27.5 ± 5.4 30.5 ± 4.9 <0.001**

Serum calcium (mg/dL)a 8.4 ± 1.5 9.0 ± 1.0 <0.001**

Serum PO
4
 (mg/dL)a 4.6 ± 3.8 4.5 ± 1.5 0.787ns

Intact parathyroid (pg/mL)a 293.2±243.4 581.2±606.4 <0.001**

a = t-test	 **=highly significantly different	    ns = no significantly different

Figure 1:	 Kaplan-Meier survival estimates total times of ESRD patients.
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Figure 2:	 Kaplan-Meier survival estimates mode of renal replacement therapy; HD compared to CAPD (A), 

age of patients; over 60 year old patients compared to 60 or lower 60 year old patients (B), DM compared 

to non DM patients (C), high risk of cardiovascular disease compared to not high risk of cardiovascular disease 

patients (D), time to starting RRT at eGFR =3 or <3 cc/min/1.73m2 compared to eGFR >3cc/min/1.73m2 (E), 

adequate and inadequate RRT dose patients(F).

Table 4: 

Hazard ratios for risk of death for patients initiating CAPD compared with those initiating HD

Variable Hazard ratio   95%CI P-VALUE

CAPD modality 7.86 2.57- 24.13 0.000*  

Age >60 years 3.32 1.23-8.90 0.017+  

Serum Calcium 0.61 0.44-0.88 0.007* 

*P<0.01 +p<0.05; HR: hazard ratio, HD: hemodialysis, CAPD: continuous ambulatory peritoneal dialysis
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Discussion
	 In this study, we evaluated survival rates in 
ESRD patients initiating dialysis at Charoenkrug 
Pracharak Hospital. 50% of patients survived more 
than 4 years after initiation of dialysis. We showed 
that HD would lead to better survival rates compared 
to CAPD. This issue is controversial, depending on 
many factors. Many studies have shown the benefit 
in survival of HD10-14 as in this study. On the other 
hand, many studies have shown the benefit of 
CAPD or reported the equal outcome of both 
modalities15-22. The inconstancy of CAPD and HD 
outcomes has been debased in many studies. Many 
factors have contributed to this effect. Comorbidity 
was one of the biggest factors associated with the 
outcome of renal replacement therapy. The data 
from the Choices for Healthy Outcomes in Caring for 
ESRD (CHOICE) cohort study,21 which showed a 
better outcome in CAPD group would simply reflect 
the self- or physician-directed selection of healthier 
patients to CAPD. There was a report from Canada, 
which showed a survival advantage with peritoneal 
dialysis due to lower comorbidity.22 This data was 
emphasized in a report from an South-East Asian 
country. In that study CAPD was the modality that 
nephrologists tended to recommend for patients 
with severe comorbidities such as weak cardiac 
function, or for patients with poor performance 
status, such as assisted activities of daily living or 
inability to ambulate14. Therefore, the outcome of 
HD was reported as the modality that had a better 
outcome than CAPD. As in this present study,  
we could not summarize that HD had a greater 
survival benefit than CAPD. The ideal way to 
compare the difference through a randomized 
controlled tr ial (RCT) with well controlled 
confounding factors should be done in the future. It 
is not surprising that patients over 60 years old had 
poor outcomes in this study. Patients aged over 60 
had a hazard ratio of 3.32, which was statistically 
significant. This trend of bad outcomes was 
consistent with that in previous studies. The risk of 
death with modality varied with age17. Dialysis had a 

relatively increased mortality in older and younger 
patients, respectively13. In the Kaplan-Meier survival 
curve, comorbidities, especially Diabetes mellitus 
and cardiovascular risk equivalent, Diabetes mellitus 
was a disease in which many systems were involved 
including inflammatory pathways as well as  
glucose and lipid metabolism. Furthermore,  
diabetes mellitus was associated with infectious 
complications and cardiovascular complication.  
As in patients with a history of cardiovascular 
disease, stroke, or coronary artery disease, it also 
showed the poor survival in both groups. This result 
was confirmed through data from prior studies, 
which showed the worsening outcome in patients 
with this comorbidity5,17,22. There was also reduced 
residual renal function at the time of starting  
renal replacement therapy; more than 60%  
of patients in this study started RRT at eGFR below 
6 cc/min/1.73m2, and 16% of patients had  
severe renal failure and started RRT at eGFR  
below 3 cc/min/1.73m2. For this reason, CAPD 
seemed to have bad survival rates compared to  
HD in this study. The residual renal function has 
been associated with a lower risk of death among 
CAPD patients. In a previous study, there were some 
benefits f rom CAPD in the first few years  
compared with HD28. This advantage seemed to 
change risk over time, with an increase in the 
mortal ity r isk of CAPD compared with HD.  
Better preservation of residual renal function  
was associated with CAPD29. The benefit of CAPD  
in the first few years was not observed in our  
report. There would have been less residual  
renal function at the time of starting renal 
replacement therapy. Hence, the low number of 
residual renal function patients, or eGFR below  
3 cc/min/1.73m2, would be not suitable for  
CAPD modalities. HD would be the preferred 
modality for this group of patients. Inadequate  
dose of renal replacement therapy also showed 
poor survival in this study. We performed  
spKt/V and URR as measures of urea kinetic  
modeling to quantify the delivery of hemodialysis. 
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As recommended by the K idney D isease  
Outcomes Quality Initiative (KDOQI) guidelines30, 
target spKt/V and URR were 1.2 and 65%  
respectively for HD patients receiving dialysis  
3 times a week. Target spKt/V was 1.8 for HD 
patients receiving dialysis twice a week31. Total Kt/V 
was 1.7 for CAPD patients32. There were better 
outcomes in patients who reached this target.
	 We found that HD patients had higher 
hematocrit levels than CAPD patients. The use of 
erythropoietin in Thai ESRD patients was recommend 
and could be reimbursed for all types of patients. 
The maximum doses permitted were 32,000 units 
monthly for Universal Coverage Scheme (UCS) 
reimbursement patients, and 48,000 units monthly 
for Social Security Scheme (SSS) reimbursement 
patients. However, for self-paying patients, and Civil 
Servant Medical Benefit Scheme patients, doses of 
erythropoietin were adjusted depending on the 
target hemoglobin level. In prior studies there were 
no significant differences in hemoglobin level in 
CAPD and HD patients. But the PD group consumed 
a lower dose of erythropoietin stimulating agents33. 
A meta-analysis from Japan showed that there were 
no significant differences in levels of hemoglobin 
between 2 renal replacement therapy modalities34. 
Lower hematocrit levels the in CAPD group would 
be from the lower dose of EPO in UCS patients, 
mainly in CAPD mode.
	 Chronic kidney disease-mineral bone disorder 
(CKD-MBD) correlated with morbidity and mortality 
in ESRD patients35. The biochemical assessment f 
or mineral and bone disorder in our study showed 
that HD patients had significantly higher mean 
levels of serum calcium and parathyroid hormone, 
but there were no significant differences in serum 
phosphate between modality in this study.  
Our data, in accordance with previous evidence, 
showed that patients on CAPD tended to have 
lower bone turnover and were relatively more 
hypoparathyroid than those on HD36. Many studies 
showed that high serum calcium was associated 

with an increased risk of death in dialysis patients37,38. 
But this was not in our data. Lower serum calcium 
had a significantly higher mortality risk compared  
to higher serum calcium (hazard ratio was 0.6);  
this could be due to the fact that the mean  
serum calcium in all patients, CAPD, and HD  
patients was 8.7, 8.4 and 9.0 mg/dl respectively. 
This seemed to be below normal level in CAPD 
patients and in all patients. The COSMOS study has 
shown that high and low serum calcium was 
associated with higher risks of death in dialysis 
patients39. Hence, the lower serum calcium in  
this study was associated with a worse outcome.  
This paper did not aim to answer the CKD-MBD 
disorder; for this question further studies should be 
done. 
	 There are some limitations in the outcome  
of our studies. The majority of CAPD patients  
are in UCS reimbursement, but HD patients are in 
self-payment, SSS, and Civil Servant Medical  
Benefit Scheme. This inequality is related to other 
health factors, such as income of patients, 
knowledge, and socioeconomic status. This could 
lead to poor survival rates in the CAPD group.  
For a better outcome of RRT, an optimal strategy 
could be an integrated-care approach in which 
incident dialysis patients initially undergo peritoneal 
dialysis , transferr ing to hemodialysis once 
complications ensue with peritoneal dialysis.  
HD should be performed for patients with less 
amount of residual renal function.

Conclusion
	 Many factors led to poor survival status in the 
CAPD group in this study, such as reimbursement 
type, socioeconomic status and the delay of starting 
RRT. But for evaluating the survival rates between  
2 modalities, a randomized controlled trial should 
be conducted, and subject matching should be 
done to answer this question.
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