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ABSTRACT

Over the last decade, urgent start peritoneal dialysis (USPD), defined as initiation of peritoneal dialysis (PD) before the
traditionally recommended break-in period of 2–4 weeks, has increasingly been seen as a viable option for late-presenting
end-stage renal disease patients, obviating the need for haemodialysis via central venous catheter. Different prescriptions
and protocols involving both manual and automated exchanges have been published, but there is no head-to-head
comparison of the two modalities and no consensus on the most suitable modality exists. Evaluation of the available
evidence suggests that PD can be initiated urgently using either or both options without much difference in the outcome.
The two most critical aspects dictating the success of a USPD programme are using low dwell volumes and keeping patients
in a strict supine position during the dialysis exchanges in the first couple of weeks of the therapy. These measures are
crucial in keeping the intraperitoneal pressure to a minimum and reduce the risk of mechanical complications, including
catheter leaks and malpositioning.
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In a recently published paper in the Clinical Kidney Journal (CKJ),
Naljayan et al. [1] reported the successful use of manual
exchanges for their urgent start peritoneal dialysis (USPD) pro-
gramme. The article adds to the growing number of publica-
tions describing the successful initiation of peritoneal dialysis
(PD) before the recommended waiting period of 2 weeks after PD
catheter insertion—often referred to as USPD. Late-presenting
end-stage renal disease (ESRD) is a frequently encountered
problem and in some countries as many as 60–70% of patients
start dialysis in an unplanned manner without definitive func-
tioning dialysis access [2]. Traditionally, haemodialysis (HD)
through a central venous catheter (CVC) is the default initial di-
alysis modality for all such patients and PD is not considered as
a viable option, even for patients who had chosen PD at the pre-

dialysis education stage [2]. Concerns about the mechanical
complications, especially pericatheter leaks and poor wound
healing, have traditionally prevented PD from being started ur-
gently; a break-in period of 2–4 weeks after PD catheter insertion
to allow adequate wound healing is usually recommended [2].
Once initiated on HD, a majority of patients continue with HD
and are often not converted to PD. This situation has led to a
high number of CVC users in the dialysis population even
though CVC use has been identified as an independent risk for
poor patient outcomes and an increased risk of bloodstream
infections and other vascular complications [3]. Over the last
decade, a number of articles describing different protocols and
prescriptions using both manual and automated exchanges to
initiate PD urgently have been published in the literature,
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making PD a viable, practical and safe option for late-presenting
ESRD patients, obviating the need for interim HD via CVC [4–11].
However, a head-to-head comparison of manual versus auto-
mated exchanges for USPD has not been made and, to date,
there is no consensus on the more desirable modality. This arti-
cle summarizes the literature on USPD using both manual and
automated exchanges and makes an informed inference to help
nephrologists interested in developing such programmes in
their institutions.

EVIDENCE FOR MANUAL OR AUTOMATED
EXCHANGES FOR US PD

In the CKJ paper in question [1], PD was typically started within
48 h of catheter insertion, using manual exchanges and low
dwell volumes in a strict supine position. For patients with a
body surface area (BSA) < 1.7 m2, an initial dwell volume of
750 mL was used, and for those with a BSA >1.7 m2, a dwell vol-
ume of 1000 mL was used. The dwell volume was doubled after
7 days of treatment and patients were started on conventional
PD after a further 7 days of therapy if there were no complica-
tions. Patients received two to three exchanges per day, 3–5 days
a week, with a dwell time of 2–2.5 h per exchange. Of 20
patients, only 1 developed a pericatheter leak and 1 developed
PD peritonitis. Nineteen patients remained on PD for 3 months
post-initiation, with only one dropping out due to housing
issues. Similarly, others have also described the successful initi-
ation of PD urgently using manual exchanges, with a low rate of
mechanical complications [4, 5]. An analysis of the available

publications (Table 1) describing the combined experience of
USPD in 297 patients using manual exchanges shows that the
rate of total mechanical complications, including catheter leaks,
catheter migration, poor flow and haemoperitoneum, in these
patients was 10.4%.

Table 2 summarizes the key publications describing the
USPD protocols using automated exchanges. Four studies [6–9]
present the collective experience with 166 patients. The rate of
mechanical complications in three studies involving a total of
100 patients was comparatively higher, at 35%. Povlesn et al. [6]
attributed this high rate of mechanical complications to a rela-
tively larger dwell volume used for the initial cohort of patients.
The complication rate improved after reducing the dwell vol-
umes for subsequent patients. Interestingly, in the study by
Alkatheeri et al. [9], six patients who initiated PD immediately
after PD catheter insertion did not encounter any mechanical
complications as compared with the overall rate of 30%.
Although Koch et al. [8] did not provide the details of mechanical
complications in 66 patients involved in their study, the out-
comes of USPD were comparable with urgent HD via a CVC.
Importantly, the rate of bacteraemia and further surgical proce-
dures was significantly less in USPD as compared with urgent
HD.

Two studies (Table 3) describe the utilization of a hybrid pre-
scription involving a combination of manual and automated
exchanges for USPD [10, 11]. In a total of 113 patients, only 5
(4.5%) encountered a mechanical complication. No patient de-
veloped a catheter leak in these studies. Catheter migration was
the only complication seen in all five patients requiring
readjustment.

Table 1. Urgent start PD prescriptions using manual exchanges

Publication Number of patients Dwell volumes
Patients’ position

during dwells
Total mechanical
complications (%)

Jo et al. [4] 51 500 mL for 3 days then Supine 15.6
1000 mL for 4 days then
2000 mL/day

Yang et al. [5] 226 500 mL for Days 1–5 Not available 9.3
750 mL for Days 6–7
1000 mL for Days 8–11
1500 mL for Day 12 onwards

Naljayan et al. [1] 20 700 mL for BSA <1.7 m2 and Supine 10
1000 mL for BSA >1.7 m2 for Week 1.

Increased to 1500 mL and 2000 mL,
respectively, in Week 2

Table 2. Urgent start PD prescriptions using automated exchanges

Publication Number of patients Dwell volumes
Patients’ position

during dwells
Total mechanical
complications (%)

Povlesn et al. [6] 52 1200 mL for <60 kg Supine 28.9
and 1500 mL for >60 kg
for initial 10–14 days

Ghaffari [7] 18 500 mL for BSA <1.65/m2 Supine 61
750 mL for BSA 1.65–1.8/m2

1000–1250 mL for BSA >1.8/m2

Koch et al. [8] 66 Gradually increased from 500 to 2000 mL
during the first 3 weeks

Supine Not available

Alkatheeri et al. [9] 30 Gradually increased from 1000 to 1200–2000 mL
in 3–4 weeks

Supine 30
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Different methods of PD catheter insertion were used, in-
cluding percutaneous [4, 7, 9, 11], laparoscopic [1, 8, 9, 11] and
open surgical techniques [5, 6, 10] in studies employing both
manual and automated exchanges. The mode of PD catheter in-
sertion does not appear to be a common denominator dictating
the outcome in these studies.

WHAT IS THE VERDICT?

From the available evidence, it is safe to say that both PD mo-
dalities using manual or automated exchanges can be success-
fully used for starting PD urgently, within 2 weeks of catheter
insertion, for late-presenting ESRD patients. Although, the ear-
lier publications on USPD using automated exchanges reported
a relatively higher rate of mechanical complications [6, 7], more
recent papers describing USPD protocols using low-volume au-
tomated exchanges in a supine posture [10, 11] stated low rates
of mechanical complications, comparable with those published
in protocols using manual exchanges [1, 4, 5]. In a review pub-
lished elsewhere, the authors reported that USPD has compara-
ble short-term outcomes to both urgent HD and conventional
PD. In contrast to urgent HD via a CVC, USPD has a significantly
lower rate of bacteraemia and other catheter-related complica-
tions [2]. Similarly, the method of PD catheter insertion,
whether surgical, laparoscopic or percutaneous, seems to have
minimal effect on the provision of USPD and the outcome [2].

A closer look at all the prescriptions suggests that the most
critical factors in determining the success of USPD are the dwell
volume and patient’s posture during the PD exchange. Studies
have shown that there is a linear correlation between the intra-
peritoneal fluid volume and intraperitoneal pressure. Hence the
higher the dwell volume, the higher the intraperitoneal pres-
sure and the likelihood of mechanical complications and
pericatheter leaks [12]. Similarly, the patient’s posture has been
shown to affect both intraperitoneal pressure and peritoneal
permeability [13]. The intraperitoneal pressure is lowest in the
supine position and rises significantly if the patient sits or
stands [13]. In one study, Fischbach et al. [13] showed that the
intraperitoneal pressure increases by 130% from supine to erect
postures. Therefore, using low PD fluid fill volume in strict su-
pine positions is vital for the success of any USPD programme,
regardless of the PD modality and method of PD catheter
insertion.

The authors use very low fluid volumes for their USPD
patients, based on the patient’s weight, build and body habitus,
during the initial week of treatment and cautiously increase the
dwell volume during the second week of treatment. We keep
patients in a strict supine position for the duration of the dwell
and only allow them to sit or stand after the fluid has been
drained completely. Similar to the protocol of Jin et al. [6], we are

flexible with the choice of modality and use both manual and
automated exchanges, at times in the same patient and during
the same treatment cycle, to accommodate individual patient’s
needs, the patient’s choice of future modality, available resour-
ces and clinical situation. Our USPD programme has been
hugely successful and we have encountered very few mechani-
cal complications [7]. Along with the other interventions, the
USPD programme has helped to expand our overall PD pro-
gramme, and the number of patients on PD has gradually in-
creased year on year [14].

In conclusion, USPD is a viable option for late-presenting
ESRD patients regardless of the modality and the method of PD
exchanges used. This technique should be encouraged to re-
duce the use of CVC and associated complications. The most
important aspects of treatment are to ensure that the lowest
possible dwell volumes are used in the initial phase of therapy,
with gradual increases over 10–14 days. It is also advisable to
keep patients in a strict supine posture during the first 2 weeks
of dialysis to minimize the risk of leaks and other mechanical
complications. Nephrologists can develop their own protocols
or use the one already reported in the literature to suit their
needs, skills and resources using manual and/or automated
exchanges.
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