3 frontiers ‘ Frontiers in Nephrology

@ Check for updates

OPEN ACCESS

EDITED BY
Lily Mushahar,
Tuanku Ja'afar Seremban Hospital, Malaysia

REVIEWED BY
Elvira Gosmanova,
Albany Medical College, United States

*CORRESPONDENCE
Rumeyza Kazancioglu
drkazancioglu@yahoo.com

SPECIALTY SECTION

This article was submitted to
Clinical Research in Nephrology,
a section of the journal
Frontiers in Nephrology

RECEIVED 25 November 2022
ACCEPTED 20 March 2023
PUBLISHED 06 April 2023

CITATION
Gursu M, Shehaj L, Elcioglu OC

and Kazancioglu R (2023) The optimization
of peritoneal dialysis training in long-term.
Front. Nephrol. 3:1108030.

doi: 10.3389/fneph.2023.1108030

COPYRIGHT
© 2023 Gursu, Shehaj, Elcioglu

and Kazancioglu. This is an open-access
article distributed under the terms of the
Creative Commons Attribution License

(CC BY). The use, distribution or
reproduction in other forums is permitted,
provided the original author(s) and the
copyright owner(s) are credited and that
the original publication in this journal is
cited, in accordance with accepted
academic practice. No use, distribution or
reproduction is permitted which does not
comply with these terms.

Frontiers in Nephrology

TYPE Mini Review
PUBLISHED 06 April 2023
D0I110.3389/fneph.2023.1108030

The optimization of peritoneal
dialysis training in long-term

Meltem Gursu?, Larisa Shehaj***, Omer Celal Elcioglu*
and Rumeyza Kazancioglu™

tDepartment of Nephrology, Faculty of Medicine, Bezmialem Vakif University, Istanbul, Turkiye,
2Department of Internal Medicine, Salus Hospital, Tirana, Albania, *ISN fellow in Department of
Nephrology, Faculty of Medicine, Bezmialem Vakif University, Istanbul, Turkiye

Peritoneal dialysis is a home based therapy for patients with advanced chronic
kidney disease. This method provides adequate clearance of uremic toxins and
removal of excess fluid when a proper dialysis prescription is combined with
patient adherence. Peritonitis is the most frequent infectious complication among
these patients and may render the continuity of the treatment. Training patients
and their caregivers have prime importance to provide proper treatment and
prevent complications including infectious ones. The training methods before the
onset of treatment are relatively well established. However, patients may break the
rules in the long term and tend to take shortcuts. So, retraining may be necessary
during follow-up. There are no established guidelines to guide the retraining of PD
patients yet. This review tends to summarize data in the literature about retraining
programs and also proposes a structured program for this purpose.
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1 Introduction

Chronic kidney disease is a growing global health issue, with an increasing number of
patients requiring kidney replacement therapy. Approximately 11% of patients choose
peritoneal dialysis (PD) as their kidney replacement therapy, with this number varying
from country to country and center to center (1, 2). Compared to hemodialysis, PD offers
several advantages, including fewer hospital visits, fewer hypotension episodes, no
anticoagulation requirements, a more independent lifestyle, and greater affordability (3,
4). Peritoneal dialysis is technically simpler to apply (5), minimizes hospital admission and
hospital infection (6), is more feasible in rural and remote areas (7), and preserves better the
residual kidney function (8, 9) - factors that affect the survival of patients on dialysis (10,
11). Additionally, PD positively affects patients” quality of life allowing them to maintain
employment and daily activities (12). Studies have shown that patients are motivated to
select PD because it can be performed independently at night, does not affect their lifestyle,
and does not prevent them from traveling (12, 13). However, patients also cite
disadvantages of PD therapy, such as catheter care, fear of peritonitis, frequent cycles of
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bag exchange during the day, lifestyle changes, problems with PD
machines, the intensity of cycles, abdominal pain, sleep disturbance
and annoyance of other people (14, 15).

Peritonitis is the most critical complication of PD therapy and
can lead to a permanent transfer to hemodialysis. Even with
effective treatment, it still is associated with mortality (16, 17).
The hazard ratio for death due to infection, cardiovascular
complications, and noncompliant dialysis is elevated within the
first month of a single peritonitis episode and remains raised for up
to six months (18). To decrease peritonitis rates, the International
Society for Peritoneal Dialysis (ISPD) guidelines recommend
preventive measures to decrease peritonitis rates like systemic
prophylactic antibiotics application before PD catheter insertion,
daily application of antibiotics ointment to the catheter exit site and
an itemized training program (19, 20).

Over the past 30 years, the rates of peritonitis have decreased
thanks to improvements in connection systems and the use of
prophylactic antibiotics before catheter insertion (21). However,
despite these advances, the rates still remain high. Reported rates of
peritonitis vary greatly between countries, ranging from 0.2
episodes per patient per year (22, 22) to between 0.6 and 0.9
episodes per patient-year (23-25). In addition, the rate differs
between different dialysis centers within a country (23, 26, 27).
The factors that contribute to this variability are undefined, but it is
thought to be due to differences in patient training, infection
prevention protocols, and follow-up schedules (28, 29).

Proper training of patients who start treatment with PD is
fundamental for achieving a successful technique and a low rate of
peritonitis (30). Studies have shown that correct techniques for
training patients about PD can significantly reduce the peritonitis
rate (31-33). Moreover, re-training programs have been found to be
necessary, as peritonitis rates tend to rise over time on PD (34). This
may be due to patients becoming more self-confident and
neglecting to follow the exact rules taught by medical
professionals. Studies analyzing this problem found that improper
hand-washing was the most common issue among about 50% of
patients, and incorrect mask-wearing was prevalent in around 10-
15% of patients (31, 34, 35).

2 Exit site care and bag exchanges

The most common factors contributing to the risk of peritonitis
are exit site care and connection technique. Patients should be
educated on proper techniques and frequently monitored to ensure
they are following best practices. Retraining should be provided as
necessary. In a randomized controlled study, re-training was shown
to lower the rate of exit site infection caused by gram-negative
microorganisms per patient per year (36).

According to the 2017 ISPD guidelines, careful consideration
should be given to the location of the exit site to ensure it can be
easily cleaned and is less prone to trauma (37). After catheter
insertion, incisions should be covered and dressing should remain
undisturbed for 3-5 days to promote proper epithelialization and
wound healing (37). Proper exit site care, including the use of
topical antibiotics, avoiding immersion of the peritoneal catheter in
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water, and immobilization to prevent trauma, plays a crucial role in
preventing peritonitis. It is important to follow a sterile dressing
technique and wash the exit site with water and antiseptic soap
during showers to maintain sterility (37). Exit site cleansing should
be performed at least twice a week and after each shower, once the
exit site is fully matured (37) Antimicrobial soap and water are
commonly used to cleanse the exit site, while povidone iodine and
chlorhexidine are common disinfectants (37). Alcohol-based
disinfectants should be avoided (37). Although evidence is
insufficient to support the use of one solution over another, the
guidelines recommend the daily topical application of antibiotic
ointments at the exit site to prevent infection (37).

Proper hygienic care including hand washing, use of face masks,
and new technologies such as bags with Y set and flush before fill, as
well as proper exchange methods are also mandatory to prevent
peritonitis in addition to exit site care.

It is important to emphasize the proper performance of bag
exchanges during initial training for new PD patients, including
checking fingernail cleanliness, bag expiration date and leakage, and
avoiding any suspected contamination. Patients should also be
instructed on the correct steps to connect and disconnect the bag,
flushing before filling, and the importance of wearing a face mask
and cap during exchanges. All patients should receive this primary
education program covering these issues. The ISPD recommends a
training program lasting five days, with each session lasting
approximately three hours (20). The VARK learning style
questionnaire (Visual, Auditory, Read and write, and Kinesthetic)
may be used to facilitate learning (31).

However, a critical question is whether patients apply the taught
techniques in the long term. Previous studies have shown that over
50% of patients deviated from the standard procedure, especially in
terms of hand washing, during bag exchange in the sixth month of PD,
and these errors predicted a higher risk of peritonitis during follow-up
(32, 35). To improve adherence, it is important to focus on prevention
of infections, signs and symptoms of infections, hydro-electrolytic
balance, hand washing, and exchanging/preparing the cycler (32).

Patients may forget the skills they have learned or become
overconfident and depart from the standard protocol due to long-
term PD treatment (38). Periodic re-training on bag exchange can
reduce the risk of contamination by ensuring proper follow-up of the
steps of the procedure. However, the guidelines do not specify the
content, frequency, or location of the re-training process, as these may
vary depending on the characteristics of the patients in each unit.

3 The frequency of re-training

The TEACH study compared two groups, frequent re-training
(with a home visit every 1-3 months) and conventional re-training
(with only two home visits after starting PD), for 24 months. It
showed that frequent re-training reduced the risk of exit site
infection and peritonitis rate. The study also suggested that older
patients are at a higher risk of peritonitis, and repeated training/re-
training could benefit this patient subpopulation (39).

The most recent ISPD guidelines recommend re-training after
hospitalization, peritonitis, or catheter infection, changes in
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dexterity, vision, or mental acuity, changes in caregiver for PD
exchange, after other interruptions in PD treatment (such as
transient transfer to HD), and 3 months after initial training and
routinely thereafter (at least once yearly) (40).

4 The technique of re-training

A study conducted on pediatric patients found that longer total
training time that included theory and practical/technical content
was associated with lower peritonitis rates (41). The duration of
each training session may also impact the effectiveness of the
training. The BRAZPD II study analyzed 2243 incident PD
patients from 122 centers in Brazil between 2008 and 2011 and
revealed that shorter training sessions (<1 hour/day) and longer
total training duration (>15 hours) were associated with lower
peritonitis risk (42).

Therefore, extending the total training time with frequent,
shorter sessions may allow for the identification and correction of
mistakes made during PD therapy implementation.

In a study conducted between December 2010 and June 2016,
re-training with technique inspection was compared to oral
education. The results showed that repeat training under
technique inspection may help correct improper steps during bag
exchange and thus reduce the risk of peritonitis (43).

On the other hand, re-training through oral education, which
mostly focused on the theoretical part, did not significantly impact
the risk of peritonitis, despite patients showing good adherence with
the training program (43). Every step of the exchange procedure,
including motor skills and memory learning, is stored in the
cerebellum and cerebellar cortex (33). This process is more active
during technique inspection than it is with oral education. Thus,
correcting mistakes during technique inspection can help the
patient’s mind store and recall the steps more effectively (33, 44).

5 Re-training location

The regular home visits during PD therapy are crucial for
follow-up, as both the patient and their family need to receive
ongoing support. Early identification and treatment of problems
can help keep the patient healthy and reduce hospitalizations.
Studies have shown that frequent home visit training can lower
the peritonitis rate (45, 46). Since PD is performed in the patient’s
home, home visits can provide valuable information on the patient’s
environment and how they are carrying out the exchange
procedure. Kazancioglu et al. recommended frequent home visits
for training, which can help maintain a safe environment and
reduce the risk of peritonitis (47).

6 Whom to re-train?

Although peritoneal dialysis (PD) is a patient-driven therapy,
some patients require assistance from family members or healthcare
workers, especially nurses. While the impact of assistance on PD
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patients is unclear, several observational studies have reported a
decreased rate of peritonitis in patients supported by family
members or nurses (48, 49). Conversely, studies have shown that
patients cared for by private caregivers are more predisposed to
peritonitis than those cared for by family members (50, 51).

A study conducted in France between 2000 and 2004 revealed
that patients cared for by private nurses had a higher risk of
peritonitis compared to those cared for by family members (51).
Family members may have a greater personal investment in
achieving positive PD outcomes by carrying out the exchange
procedures themselves when patients are unable to perform them
accurately. When comparing subgroups (family-assisted PD, nurse-
assisted PD, and private nurse-assisted PD), family-assisted and
nurse-assisted PD had a lower risk of peritonitis (52). Similarly,
another study showed that family-assisted PD had a lower risk of
peritonitis compared to other groups (53). Therefore, re-training
should apply to all participants in the patient’s treatment, including
assistants who are healthcare workers.

7 The content of the
re-training program

We should also consider the content of the re-training program.
Should it include all subjects or be limited? In a multicenter study by
Ljungman S et al.,, which included 671 PD patients, all patients
received baseline training according to the guidelines (36). Patients
were randomized to the re-training group and the control group.
Patients in the re-training group performed an exchange with the
supervision of a PD nurse without interruption and completed a
questionnaire containing 24 multiple-choice questions on hygiene,
infection prophylaxis, exchange technique, exit-site infection, and
peritonitis. If the patient did not meet the test goals, further training
was provided until they were achieved (36). According to the results
of the questionnaire, 29% of the patients required re-training. The
total incidence of peritonitis and exit-site infection per patient year,
as well as outcomes, were similar in both groups. However,
peritonitis caused by gram-negative microorganisms was less
frequent in the re-training group (36). Although this study was
prospective and included a high number of patients, the results were
not consistent with previous observational studies. This may be due
to differences in patient characteristics, protocols of antibiotic
prophylaxis, and compliance with the guidelines. Although there
is not enough evidence to follow a certain way, we believe that the
content of re-training should be tailored to the patient’s needs.

8 Messages from the authors

For both patient and technique survival in PD patients, training
of the patients and/or carers is crucial. The training program should
be extended throughout the duration of the ongoing PD treatment
rather than being restricted to the time when the treatment
first began.

While the most recent ISPD guidelines recommended
performing re-training three months after initial training and
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regularly thereafter (once a year at a minimum) and after certain
conditions described in the guidelines, we advise closely monitoring
the technical capabilities of the patients at the clinic or at home at
each visit and performing re-training sessions even more frequently.

Adding more frequent, shorter training sessions may enable
health professionals to evaluate patients’ method, identify any
deficiencies, and fix them during PD therapy. So, the focus of the
retraining session needs to be goal-oriented.

Retraining is applicable in both the hospital and at home. House
visits provide useful information regarding the environmental
aspects, such as the position of the baths and the cleanliness of
the exchange room, which could lead to error during the
exchange procedure.

Every participant in the patient’s treatment, notably the
patient’s family members, should undergo retraining. The social
structure of the family and the community should be considered
when making this decision. Even if the assistant is a healthcare
professional, retraining should be taken into account.

The re-training program’s content should be adaptable and
tailored to the patient’s needs as determined by the PD nurse or
the doctor.

Every unit may need to identify the requirements in relation to
the patient characteristics.
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