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Abstract 

Essential treatments for patients with end-stage renal disease include Renal Replacement Therapy (RRT) 
consisting of hemodialysis, peritoneal dialysis, and kidney transplantation. In 2014, dialysis coverage in 
Indonesia was more than 1.5 trillion, making it the second highest expense in the National Health Insurance 
(BPJS) expenses. This study compared the cost-effectiveness between Continuous Ambulatory Peritoneal 
Dialysis (CAPD) and Hemodialysis (HD) in patients treated in Dr. Hasan Sadikin General Hospital. Data were 
collected from the Urology Department from 2014 to 2017. This was a retrospective observational study on 
3 groups of patients: patients with effective CAPD each year as the first group; patients who had experienced 
repair of CAPD and continued to use it as the second group; and patients who discontinued CAPD due to 
complications and returned to hemodialysis as the third group. Each group expense was calculated with 
standard cost insurance for one year in  the hospital. The expense was then be compared to the expense 
of hemodialysis for one year. A total of 89 patients in the CAPD program from 2014–2017 were treated at 
the department. When compared to HD, the first, second, and third group of CAPD patients experienced a 
cost reduction of IDR 23.227.857/person, IDR 18.127.857/person, and IDR 1.661.972.000, respectively. 
Total savings from the CAPD program in the hospital was IDR 1.661.972.000 from 2014. It is then concluded 
that CAPD could reduce the burden of government insurance in a cost-effective manner and is considered a 
treatment of choice in the National Health Insurance Era.
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Introduction

Chronic kidney disease (CKD) has become a 
challenging issue worldwide, with an estimated 
prevalence of 13.4% (11.7–15.1%). Globally, 
approximately 4.902 and 7.083 million patients 
with end-stage renal disease (ESRD) are 
expected to require renal replacement therapy. 
Considering the rising rate of non-communicable 
diseases and the population continues to age, the 
concern of ESRD also keeps growing. 1

The prevalence of CKD in Indonesia has 
been drastically increasing to nearly 0.2% of 
the total population. Of these number, the risk 
of developing ESRD is found in about 482,000. 
Approximately 18,163 individuals have ESRD in 

Indonesia.2 Important treatments for patients 
with ESRD include renal replacement therapy, 
which consists of hemodialysis (HD), peritoneal 
dialysis (PD), and kidney transplantation. 
Although kidney transplantation is still 
considered the most effective treatment for 
ESRD, the options of treatment are only limited 
to hemodialysis or peritoneal dialysis due to 
the rarity of living organ donors and cadaveric 
donors that are poorly accepted. In addition, 
kidney transplantation is not feasible considering 
the increasing incidence and prevalence of 
ESRD (35,000 and 120,000, respectively). 
Furthermore, Indonesia Renal Registry stated 
that around 80% of patients with ESRD are 
treated with hemodialysis as the most suitable 
choice, with peritoneal dialysis at only 2%.5

The Health Social Security Institution (BPJS) 
initially launched a national health insurance 
scheme that is premium-based in 2014. The 
scheme’s objective was universal health coverage 
for approximately 250 million populations 
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by 2019. This insurance scheme reimbursed 
all dialysis treatments, with a higher rate for 
hemodialysis compared to peritoneal dialysis. 
There are approximately only 53% of patients 
with dialysis access, and nearly all patients are 
undergoing hemodialysis.2 In 2014, over IDR 1.5 
trillion was spent on dialysis coverage, making 
it the second highest expense for BPJS.6 Several 
economic evaluations have been conducted to 
evaluate the impact of dialysis financially due to 
this high-cost burden on the healthcare system 
worldwide.7-11

This research was conducted to determine 
the cost-effectiveness between Continuous 
Ambulatory Peritoneal Dialysis (CAPD) and 
Hemodialysis (HD) in Hasan Sadikin General 
Hospital.

Methods

Data was collected from the Urology Department 
from 2014 to 2017. The method of study was 
retrospective observational. Subjects were 
ESRD patients who underwent CAPD insertion. 
The subjects were divided into 3 groups; the 
first group was patients with effective CAPD 
each year, the second group was patients who 
had experienced repair of CAPD and continued 
to use it, and the third group was patients who 
discontinued CAPD due to complications and 
returned to hemodialysis. Each group expense 
would be calculated with standard cost insurance 
for one year in Dr. Hasan Sadikin General 
Hospital Bandung. The CAPD expense would be 
compared to hemodialysis expense for one year 
using incremental cost-effectiveness measure. 
The ethical clearance for this research was 
obtained from the Research Ethical Committee 
of Dr. Hasan Sadikin General Hospital Bandung.

Result

From 2014 to 2017, Urology Department had 

Table 1 Assurance Coverage Price

Item Assurance Coverage 
(Rupiah)

CAPD operation 5.100.000
Dianeal/day 221.000
Hemodialysis 1.025.000
Arteriovenous shunt 2.100.000

89 patients in the CAPD program. There were 
56 males and 33 females with a mean age of 30 
years old. All patients were divided into 3 groups, 
effective CAPD group 42 (47%) patients, repair 
group 34 (38%) patients, and removal CAPD 
group 13 (14 %) patients. The mean effective 
duration for peritoneal dialysis in 1 year was 
365 days for the effective group, 37 days for the 
repair group, and 45 days for the last group.

The mean cost for the first group was IDR 
85.765.000/year/person, IDR 90.865.000/
year/person for the second group, and IDR 
103.604.011/year/person for the third group. 
As the cost for each hemodialysis patient was 
about IDR 108.992.857 for a year, every CAPD 
group had a lower burden than HD.

The most considerable saving came from 
the first group with IDR 975.570.000 with 
a mean benefit of IDR 23.227.857 for each 
patient. Saving from the second CAPD group 
was IDR 616.347.143 with a mean benefit of IDR 
18.127.857 for each patient. The patient who 
removed CAPD and continued hemodialysis had 
the least saving with IDR 70.055.000 and a mean 
benefit of IDR 5.388.846 for each patient.

Total savings from the CAPD program over 

Figure 1 Total CAPD patients from 2014-2017

Figure 2 Mean Peritoneal Dialysis Budget A 	
	   Year for Each Group
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HD was IDR 1.661.972.000 from 2014-2017 in 
Dr. Hasan Sadikin General Hospital Bandung.

Discussion

Dialysis is performed in two forms: hemodialysis 
(HD) and peritoneal (PD). The mechanism 
of hemodialysis is filtering blood to remove 
toxic, excessive fluid and salts using a machine. 
Hemodialysis was firstly used in 1967 in 
Indonesia and has continued to be used to handle 
ESRD patients. There were approximately 382 
operating centers across the country in 2015.3 
Another dialysis method is peritoneal dialysis 
(PD), which uses the peritoneal membrane as 
a dialysis solution. The most commonly used in 
Indonesia is continuous ambulatory peritoneal 
dialysis (CAPD); however, the solution has to 
be changed up to 4 times/day.12 The National 
Health Insurance of Indonesia (JKN) covers 
two-times/week HD sessions with various 
reimbursements that depend on the classes, 
ranging from IDR 786,200 to IDR 982,400.13 
Literature have shown that peritoneal dialysis 
has higher cost-effectiveness; however, it is still 
underperformed. This issue occurs because many 
dialysis centres in Indonesia are still unwilling to 
conduct PD, with only 3% of PD out of 30,544 
patients undergoing dialysis.4 Other countries 
have shown a much higher proportion of PD 
out of the total dialysis. A study in Hong Kong 
showed a ratio of nearly 3:1 for PD compared 
to hemodialysis (71.8% to 25.6%).14 The reason 
for such a higher proportion is that peritoneal 
dialysis is more cost-effective compared to 
hemodialysis in developed countries. The 
differences between hemodialysis and peritoneal 
dialysis from a cost-effectiveness perspective 
are the healthcare employees’ incentives and 

logistic resources. Hemodialysis costs more than 
peritoneal dialysis regardless of the addition 
of adjustment.11,15 However, some developing 
countries have a higher unit cost (contributed by 
the delivery cost of dialysis soluble used in PD) 
of peritoneal dialysis compared to hemodialysis.2 
Furthermore, the primary reason for a low rate 
of PD in Indonesia is limited knowledge and 
the reluctance to promote peritoneal dialysis. 
Peritoneal dialysis is difficult to implement 
because of insufficient data regarding costs and 
quality of life, and healthcare professionals. 
Furthermore, since Indonesia is geographically 
vast, access and transportation are very limited, 
leading to limited dialysis access in remote 
areas.2 In order to convince decision-makers and 
stakeholders to expand peritoneal dialysis for 
patients in remote areas, in which weekly HD 
routine seems impossible, studies regarding the 
quality of life and costs of patients with ESRD are 
necessary. The primary research question is how 
cost-effective PD differs from HD.2

The results of these studies indicated that PD 
had more saving for the JKN burden. Even the 
patient who had ineffective CAPD and went back 
to hemodialysis still provided some cost-benefit 
to the government insurance system. Total 
saving from the CAPD program over HD was 
IDR 1.661.972.000 from 2014-2017 in Dr. Hasan 
Sadikin General Hospital Bandung. The optimal 
PD should be considered with the best surgical 
technique and a skilful surgeon to reduce the 
incidence of ineffective CAPD. This is means that 
surgeon who want to insert CAPD catheter must 
have licences/qualified for this.

CAPD is concluded to reduce the burden 
of government insurance cost-effectively. The 
optimal PD should be considered a superior 
treatment choice to HD in National Health 
Insurance Era.

Figure 3 Saving Budget For Each Person with 		
	   PD Over HD in A Year

Figure 4 Saving Budget of CAPD from 2014 to 		
	   2017

Tjahjodjati, et al.: Continuous Ambulatory Peritoneal Dialysis Cost-Effectiveness in National Health Insurance Era of Indonesia



Majalah Kedokteran Bandung, Volume 55, Number 4, December 2023 263

References

1.	 Cockwell P, Fisher LA. The global burden 
of chronic kidney disease.  Lancet. 
2020;395(10225):662–4. doi:10.1016/
S0140-6736(19)32977-0

2.	 Novelia E, Nugraha RR, Thabrany H. Cost 
effectiveness analysis between hemodialysis 
and peritoneal dialysis. Jurnal Ekonomi 
Kesehatan Indonesia. 2017;1(3):120–5. 
doi:10.7454/eki.v1i3.1776

3.	 Hyodo T, Fukagawa M, Hirawa N, Hayashi M, 
Nitta K, Chan S, et al. Present status of renal 
replacement therapy in Asian countries as 
of 2016: Cambodia, Laos, Mongolia, Bhutan, 
and Indonesia. Ren Replace Ther. 2019;5:1–
11. doi: 10.1186/s41100-019-0206-y

4.	  Jonny, Violetta L, Kusumaningrum VF. 
Peritoneal dialysis in Indonesia: Current 
status, challenges and prospects.  Perit 
Dial Int. 2022;42(4):428–33. 
doi:10.1177/08968608211034985.

5.	 Liu MW, Syukri M, Abdullah A, Chien LY. 
Missing In-Center Hemodialysis Sessions 
among Patients with End Stage Renal Disease 
in Banda Aceh, Indonesia.  Int J Environ Res 
Public Health. 2021;18(17):9215. Published 
2021 Aug 31. doi:10.3390/ijerph18179215

6.	 Afiatin, Khoe LC, Kristin E, et al. Economic 
evaluation of policy options for dialysis in 
end-stage renal disease patients under the 
universal health coverage in Indonesia. PLoS 
One. 2017;12(5):e0177436. Published 2017 
May 18. doi:10.1371/journal.pone.0177436.

7.	 Treharne C, Liu FX, Arici M, Crowe L, 
Farooqui U. Peritoneal dialysis and in-
centre haemodialysis: a cost-utility analysis 
from a UK payer perspective.  Appl Health 
Econ Health Policy. 2014;12(4):409–20. 
doi:10.1007/s40258-014-0108-7

8.	 Ismail H, Abdul Manaf MR, Abdul Gafor 
AH, Mohamad Zaher ZM, Ibrahim 
AIN. Economic Burden of ESRD to the 
Malaysian Health Care System [published 
correction appears in Kidney Int Rep. 
2019 Dec 03;4(12):1770].  Kidney Int Rep. 

2019;4(9):1261–70. Published 2019 May 
29. doi:10.1016/j.ekir.2019.05.016.

9.	 Klarenbach SW, Tonelli M, Chui B, Manns BJ. 
Economic evaluation of dialysis therapies. Nat 
Rev Nephrol. 2014;10(11):644–52. 
doi:10.1038/nrneph.2014.145

10.	 Abdul Manaf MR, Surendra NK, Abdul 
Gafor AH, Seong Hooi L, Bavanandan S. 
Dialysis provision and implications of health 
economics on peritoneal dialysis utilization: 
a review from a Malaysian Pperspective. 
Int J Nephrol. 2017;2017:5819629. doi: 
10.1155/2017/5819629.  

11.	 Chuengsaman P, Kasemsup V. PD First 
Policy: Thailand’s Response to the 
Challenge of Meeting the Needs of Patients 
With End-Stage Renal Disease [published 
correction appears in Semin Nephrol. 
2017 Sep;37(5):488].  Semin Nephrol. 
2017;37(3):287–95. doi:10.1016/j.
semnephrol.2017.02.008.

12.	 Suhardjono. The development of a 
continuous ambulatory peritoneal dialysis 
program in Indonesia. Perit Dial Int. 2008;28 
Suppl 3:S59–S62.

13.	 Pratiwi AB, Setiyaningsih H, Kok MO, 
Hoekstra T, Mukti AG, Pisani E. Is Indonesia 
achieving universal health coverage? 
Secondary analysis of national data on 
insurance coverage, health spending 
and service availability.  BMJ Open. 
2021;11(10):e050565. Published 2021 Oct 
4. doi:10.1136/bmjopen-2021-050565

14.	 Li PK, Lu W, Mak SK, et al. Peritoneal dialysis 
first policy in Hong Kong for 35 years: 
Global impact [published online ahead of 
print, 2022 Apr 8].  Nephrology (Carlton). 
2022;10.1111/nep.14042. doi:10.1111/
nep.14042 

15.	 Baboolal K, McEwan P, Sondhi S, 
Spiewanowski P, Wechowski J, Wilson K. 
The cost of renal dialysis in a UK setting--a 
multicentre study.  Nephrol Dial Transplant. 
2008;23(6):1982–9. doi:10.1093/ndt/
gfm870.

Tjahjodjati, et al.: Continuous Ambulatory Peritoneal Dialysis Cost-Effectiveness in National Health Insurance Era of Indonesia


