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Introduction

Renal replacement therapy (RRT) has placed significant burden on all
types of health care systems in the world. It requires lifelong commitment
with high cost and multiple co-morbidities complicate the care of these
patients. Peritoneal dialysis (PD) offers cost-saving not only in medical
equipment and manpower, but due to being a home-based therapy, offers
higher quality of life. Especially during the current COVID-19 pandemic,
avoidance of frequent hospital visits is an important benefit. Despite the clear
advantages, PD utilization is limited in most developing countries, while

hemodialysis (HD) is growing.

Continous ambulatory peritoneal dialysis (CAPD) was established
initially in the 1970's. After the introduction of the Y-shaped connecting
system and the flush before fill technique, it became more widely utilized in

the world.

Nepal is located in the South Asian region with 29.1 Million
population. It is currently a lower-middle-income country, and 79.85% of the
population live in rural areas. Health care in Nepal has significant out-of-
pocket expenses due to lack of universal health insurance. In Nepal acute
intermittent PD was practiced from 1971 and CAPD from 1992, however the
first sustained program was started from 2002. Hemodialysis (HD) was very
limited in Nepal until 2013, after the introduction of government supported
dialysis it started expanding. From 2013 free HD and from 2014 free PD is
available for Nepalese citizens, however HD still has significant capacity
deficit. There are 60 nephrologists in Nepal and 80% of them are located

within the capital. Among the 65 dialysis units in Nepal, 22 are government
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owned, 8 belong to non-profit charity organizations, 10 are in teaching

hospitals and 25 are private units. Among these, only 10 centers practice PD.

Objectives

In our research we try to answer the following questions, by examining

the PD practice in Nepal and in South Asia:

1. What are the PD practices in Nepal?

a.

b.
C.
d.

c.

Demographics and educational background of Nepalese PD
patients

PD Catheter types and methods of implantation in Nepal
Transport status and number of exchanges in PD in Nepal
Complications and outcomes of PD in Nepal

Indications and motivating factors to choose PD

2. What are the differences between PD and HD patients in Nepal, in

terms of basic characteristics, quality of life and fluid balance?

3. Are the PD practices in Nepal different than in other countries or

regions? We compare available data about RRT and PD practices

from other countries and regions with data from Nepal.

4. What are the main challenges and opportunities to strengthen PD

programs in low-resource settings, such as Nepal and other South

Asian countries?



Methods
For data collection the following sources and methods were used:

1. Nepal Government, Health Services Department, Free Dialysis
Scheme reimbursement records

2. PD clinical coordinator's records of patients from the Kathmandu

valley between 2012 - 2016

Interviewing PD patients from multiple centers

Peritoneal dialysis patients registry between 2014-2021 at Pokhara

Inteviewing HD patients in the Pokhara region about causes of CKD

AN A

Interview of HD and PD patients from two centers in Pokhara about

quality of life and fluid balance

For statistical analysis SPSS 26.0 software and the PD.excel software
was used. Differences between patient groups were analyzed by independent
samples t-test and Mann-Whitney U test, for normally distributed and for
non-parametric data, as appropriate. Technique survival and patient survival
data was assessed by Kaplan-Meier analysis and log rank test. Categorical
variables were expressed as percentage and groups were compared by Chi-
square tests. All tests were two-tailed and p-values of < 0.05 were considered

significant.



Results
Characteristics of PD patients in Nepal

In Nepal, among 4398 prevalent dialysis patients 177 (4%) were on
CAPD in 2018. Among 236 PD patients, majority of patients were 40-65
years old (47%) and 68% was male. Among these PD patients 53% had
diabetes mellitus, other common primary kidney disease were
glomerulonephritis, hypertension and interstitial nephritis. Illiterate were
21% and 50% completed primary or secondary school. Double-cuff
Tenckhoff catheter is used in all centers, 3 centers practice percutaneous
insertion with Seldinger method, others use surgical insertion. In Pokhara
among 88 PD catheter insertions, 83 were done via percutaneous method and
5 primary surgical, 6 started as percutaneous and converted to surgical.
Complications were early outflow problem in 10.8% that self-resolved in
6%. Surgical repositioning was required in 2.4% and 2.4% dropped out of

PD.

Transport status of PD patients in Nepal based on 53 available PET
test result: low transporter 3.7%, low average 35.8%, high average 49,0%,
high transporter 11.3%. Majority of PD patients (89.8%) use daily 3
exchanges of 2 liter fluids. Daily 4 bags are used by 3% and daily 2 bags by
5.1% of the PD patients. Peritonitis rate was 1:41 in 2015 in Kathmandu, in
Pokhara it was 1:19 in the first year, later 1:29. The one-year survival rate
between 2012-2015 in Kathmandu was 87% and the one-year technique
survival rate was 81%. Most patients chose PD for better quality of life, long

distance of home from dialysis center and unavailability of HD seats.



Comparison of PD and HD patients in Pokhara

In Pokhara 219 HD and 88 PD patients" basic characteristics were
compared. Age and gender ratio were not different, among PD patients there
were more rural patients and more patients had diabetes in history. 25 and
26% of patients had a history of working abroad. We compared PD vs. HD
patients’ Health Related Quality of Life (QoL) with the help of Short Form
36 (SF-36) questionnaire. Physical functioning, physical role, bodily pain
and social functioning domains showed significantly higher scores in the PD
patient cohort and none of the SF-36 QoL domain performed worse in the
PD group compared to the HD group. Among the HD population a sub-
analysis was done based on fluid balance. Patients with low interdialytic
weight gain (IDWG) had higher QoL scores, especially in the physical

functioning, physical role and emotional role domains.

Comparing data from Nepal to other parts of the world

We compared data from Nepal with data from Hungary, Europe and
USA, using the Hungarian data by Kulcsar et al., ERA-EDTA and USRDS
registry data. Mean age was significantly lower in Nepal than in any other
regions (46.7 vs 55.0 — 65.4 years). Similarly, male ratio was significantly
higher (64-70% vs 58.3-60%). PD rate was 8-13% among these countries,
compared to 4% in Nepal. Outcome data was compared with data from
Sweden and South Korea, showing comparable results (87% vs. 91.9-
94.9%). Motivating factors were compared with survey results from Taiwan
and Switzerland, where patient comfort and right to choose, survival benefit

and other ethical issues play a part and the financial aspects are less
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important. In the low-resource settings capacity, availability and

affordability plays the major role.

Comparing data from Nepal with the South Asian region

Prevalence rate for CKD is highest in Nepal, however, this data
includes all stages of CKD, not only ESRD. Pakistan and Bangladesh have
the lowest number of nephrologists per million population (0.7/million) and
Nepal has the highest number among these countries (2.1/million). Access to
dialysis is limited in all of the five countries, making it average less than 20-
25% of the population. Pakistan has the lowest number of patients on dialysis
compared to population (90 patients/million population) and Sri Lanka has
the highest number (256 patients/million population). PD utilization is
highest in Sri Lanka with 7% of the total dialysis population and lowest in
Pakistan with 0.4%.

Challenges and opportunities to strengthen PD programs in the South
Asian region

The major issues limiting the development and growth of PD
programs include problems with staff training and retention, patient concerns
and issues, maintenance of a reliable supply of fluids, and adequate financial
support. While trying to establish a PD program, the following key points
need to be addressed: manpower, which includes three main areas — doctor,
nurses or clinical coordinators and surgeon; secondly, institutional and health
care system factors. These include stable fluid supply and financial support,
since many developing countries have no stable health insurance system and

patients have large out-of-pocket expenses.
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Conclusion

This thesis has demonstrated an example on a PD program in Nepal, a
low-resource setting area among the developing countries. We found, that
demographics of the PD population are different to other developed countries
especially in terms of age, gender distribution and primary renal diseases.
Catheter types are same as in other places, especially the Tenckhoff catheters
used, but insertion technique varies between centers based on the experience
and skills of the nephrologists. In Nepal, most patients use less exchanges
compared to other developed countries, namely 3 exchanges per day, which
is feasible as patients have lower body mass and can achieve a fairly adequate
clearance. The one-year patient survival rate is comparable to other
developed countries. Peritonitis rate was higher than the recommended ISPD
target, and the monitoring of peritonitis rate is also lacking. We have shown,
that the indications and motivating factors to choose PD can be different from
other developed countries, especially because capacity, affordability and
availablity plays major roles in the selection of RRT options. In Nepal the
nephrologist to population ratio is very low and they are overwhelmed by the
workload, thus proper documentation and monitoring might be lacking in

most centers.

In this thesis we also explored the possible challenges while trying to
establish a PD program in a low-resource setting. It is demonstrated, that two
main areas need to be addressed, first, the manpower which needs to be
trained and skilled, namely — doctors, nephrologists, nurses, technicians,
coordinators, and surgeon. Another two key factors are the fluid supply that

needs to be stable and reliable with good quality products and the financial
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support from government or insurance. The thesis provides practical advices

on how to overcome these challenges, especially with tables that demonstrate

these step by step.

PD is an important part of RRT programs in the world but sadly it is

represented in very low numbers in most places. We need to explore all

possibilities to promote this modality.
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