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ORIGINAL ARTICLES

32 YEARS’ EXPERIENCE OF PERITONEAL DIALYSIS-RELATED PERITONITIS
IN A UNIVERSITY HOSPITAL

Sadie van Esch,! Raymond T. Krediet,? and Dirk G. Struijk?

Nephrology® and Renal Unit,? Academic Medical Centre, Amsterdam, Netherlands

¢ Background: Peritonitis in peritoneal dialysis (PD)
patients can lead to technique failure and contributes to
infection-related mortality. Peritonitis prevention and opti-
mization of treatment are therefore importantin the care for
PD patients. In the present study, we analyzed the incidence
of peritonitis, causative pathogens, clinical outcomes, and
trends in relation to three major treatment changes that
occurred from 1979 onward: use of a disconnect system since
1988, daily mupirocin at the exit-site since 2001, and exclu-
sive use of biocompatible dialysis solutions since 2004.

¢ Methods: Inthis analysis of prospectively collected data,
weincluded peritonitis episodes from the start of PD at our
center in August 1979 to July 2010. Incident PD patients
were allocated to one of four groups: Group 1 - 182 patients
experiencing 148 first peritonitis episodes between 1979
and 1987, before the introduction of the disconnect system;
Group 2 - 352 patients experiencing 239 first episodes of
peritonitis between 1988 and 2000, before implementation
of daily mupirocin application at the catheter exit-site;
Group 3 - 79 patients experiencing 50 first peritonitis
episodes between 2001 and 2003, before the switch to
biocompatible solutions; and Group 4 -118 patients experi-
encing 91 first peritonitis episodes after 2004. Cephradine
was used as initial antibiotic treatment.

¢ Results: In 32 years, 731 adult patients started PD, and
2234 episodes of peritonitis in total were diagnosed and
treated. Of those episodes, 88% were cured with medical
treatmentonly, and 10% resulted in catheter removal.In 3%
of the episodes, the patient died during peritonitis. Median
time to a first peritonitis episode increased from 40 days
for group 1 to 150 for group 2, 269 for group 3, and 274 for
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group 4. The overall peritonitis rate and the gram-positive
and gram-negative peritonitis rates showed a time-trend
of decline. However, the duration of antibiotic treatment
increased over time, with groups 3 and 4 having the longest
duration of treatment, accompanied by a higher percentage
of antibiotic switch. Increased resistance to cephradine was
found for coagulase-negative Staphylococcus.

¢ Conclusions: Peritonitis rates declined significantly
over the years because of several changes in PD treatment.
However, the need to change the initial antibioticincreased
because of diminished antibiotic susceptibility rates over
time. Nevertheless, the cure rate was high and remained
stable during the entire period analyzed, and the death rate
remained low. Consequently, peritonitis is a manageable
complication of PD that cannot be considered a contraindica-
tion to this mode of renal replacement therapy.
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hronic peritoneal dialysis (PD) treatment without the

occurrence of peritonitisisimpossible. Although most
cases of peritonitis follow a rather benign course with
appropriate antibiotic treatment, some episodes are com-
plicated by hospitalization and temporary or permanent
loss of the PD catheter. Severe and long-lasting peritonitis
probably leads to peritoneal membrane failure and hence
the need to discontinue PD and switch to hemodialysis. In
a recent study in 709 incident PD patients participating
in the Netherlands Cooperative Study on the Adequacy
of Dialysis, infections were the reason for a switch to
hemodialysisin 10% - 18% during the first 3 years of PD,
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depending on duration of treatment (1). Moreover, peri-
tonitis contributes to a significant portion of infectious-
related mortalityin PD patients (2). Peritonitis prevention
and optimization of peritonitis treatment are therefore
important aims in the care of PD patients.

In 1979, chronic PD was started as a renal replace-
ment therapy in our center. In the years thereafter,
three important treatment changes were realized. First,
we switched to disconnect (twin bag) systems in 1988;
second, application of mupirocin at the catheter exit
site was implemented in 2001; and third, biocompatible
dialysis solutions have been used in all patients since
2004. Since 1979, 731 adult patients have been started
on PD and a total of 2234 episodes of peritonitis have
been diagnosed and treated. The aims of present studyin
this cohort were to analyze the incidence of peritonitis,
the causative pathogens, the clinical outcomes, and the
trendsin the above findingsin relation to the three major
treatment changes.

METHODS
PATIENTS

All patients 18 years of age and older who were treated
with PD atthe Academic Medical Center from 1979 to July
2010 were included in the study. From the day PD was
started, all peritonitis data were collected prospectively
in a large database. The data include patient character-
istics, start and duration of every peritonitis episode,
causative organisms, dialysate leukocyte counts, type
and duration of antibiotic treatment, antibiotic resis-
tance, and outcome of the peritonitis, which could be
cure, change of PD catheter, transfer to hemodialysis,
or death. The time in months from PD start to the first
episode of peritonitis was computed. Primary kidney
disease was classified into 9 main categories according
to the codes of the European Renal Association -
European Dialysis and Transplant Association. Patients
with two or more pathogens isolated from the cul-
tures in a peritonitis episode were considered to have
polymicrobial peritonitis. A relapse of peritonitis was
defined when the same organism or a culture-negative
peritonitis episode was identified within 4 weeks
of completing appropriate antibiotic therapy for a
previous episode.

PERITONITIS DIAGNOSIS AND TREATMENT PROTOCOL
In patients with any combination of cloudy effluent,

abdominal pain, and fever, a sample of the effluent was
obtained for a cell count with differential, Gram stain,
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and culture. Peritonitis was defined as the presence of
two of three criteria: namely, clinical symptoms, effluent
cell count exceeding 100 cells/uL, and a positive culture.
Those criteria were developed by Vas and colleagues
(3) and are confirmed in the current guidelines of the
International Society for Peritoneal Dialysis (4). Except
for the first cell count after presentation, all counts
were performed in peritoneal effluent after the long
dwell. Patients who were not admitted to the hospital
were instructed to bring the first clear night bag to the
outpatient clinic. Initial treatment consisted of a first-
generation cephalosporin, which was combined with
gentamicin when the patient was clinicallyilland needed
hospitalization. Cephradine was the first-generation
cephalosporin used. It was replaced by cephalothin after
cephradine was removed from the marketin 2008. When
hypersensitivity reactions occurred, vancomycin was
given. Antibiotic treatment thereafter could be adjusted
according to the resistance of the causative organism.
Treatment duration was 1 week after cultures became
negative and cell counts reached less than 100 cells/
uL. The protocol was published in 1985 and has not been
changed since (5).

STATISTICAL ANALYSIS

To analyze possible associations between categorical
data, the chi-square test was applied. For continuous
variables, a Kruskal-Wallis or Mann-Whitney test was
used. Results are expressed as means and standard devia-
tions, or medians and ranges.

For the analysis of clinical outcomes and peritonitis
incidencein relation to the three major changesin PD treat-
ment, 4 groups of incident PD patients were formed:

e Group 1 consisted of 182 patients who started PD
between 1979 and 1987—thus, before theintroduction
of disconnect systems. These 182 patients experienced
148 first peritonitis episodes.

* Group 2 consisted of 352 patients who started PD
between 1988 and 2000—that is, before implementa-
tion of daily mupirocin at the catheter exit-site. They
experienced a total of 239 first peritonitis episodes.

* Group 3 contained 79 patients who started PD between
2001 and 2003, before the switch to the sole use of
biocompatible solutions, and they experienced 50 first
peritonitis episodes.

e Group 4 consisted of the remaining 118 patients, who
started PD after 2004 and who experienced 91 first
peritonitis episodes.

The Jonckheere trend test was used to analyze lin-
ear trends in the peritonitis incidence over time, and
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the Kendall tau was used to calculate the correlation
coefficient. All statistical analyses were performed using
SPSS for Windows (version 19.0: IBM, Armonk, NY, USA).
A p value less than 0.05 was considered significant.

RESULTS
GENERAL

Between August 1979 and July 2010, 731 patients 18
years of age and older (57% men) started treatment with
PD. Median age at PD start was 52 years (range: 18 - 87
years). Diabetic nephropathy was the cause of renal failure
in 22% of the patients. Table 1 provides further details.

Death was the reason for PD discontinuationin 38% of
the patients, followed by switch to hemodialysis (29%)
and renal transplantation (28%). In 3% of patients,
PD was able to be stopped because of return of kidney
function, and 3% of the patients transferred to another
hospitaland were lost to follow-up. Causes of death were
classified as cardiovascular (29%), infectious complica-
tions (22%), treatment refusal (11%), and unidentified
(35%) when the patient died suddenly at home, probably
from cardio- or cerebrovascular causes.

MARCH 2014 - VOL. 34, NO. 2 PDI

PERITONITIS INCIDENCE AND OUTCOMES

No peritonitis occurred in 203 of the 731 patients
(28%). The remaining 528 patients experienced 2234
peritonitis episodes in total. Median time from the
start of PD to a first peritonitis episode was 128 days
(range: 0 - 3450 days). Relapsing peritonitis accounted
for 301 of the 2234 episodes (13%). Of the remaining
1933 episodes, cultures identified a single organism in
71% and polymicrobialinfection in 21%; 9% of episodes
were culture-negative. The peritonitis rate declined
to 1.4 episodes per patient-year in 1989 (1 year after
the introduction of the twin-bag system) from 4.4
episodes per patient-year in 1979. The rate further
declined to 0.95 episodes per PD-yearin 2010, as shown
in Figure 1.

Most of the peritonitis episodes (88%) were cured
by antibiotic treatment. Catheter removal was required
in 10% of the episodes. In 3%, the patient died during
peritonitis. Analysis of cause of death in those episodes
showed that 45% (n=30) died from peritonitis, and 6%
(n = 4) died from other infections. Death from cardio-
vascular causes during peritonitis occurred in 33% (n =
22) of the patients.

TABLE 1
Demographic and Baseline Clinical Characteristics of Incident Peritoneal Dialysis (PD) Patients Treated
During the Study Period
Patient group
1 2 3 4
Twin bag Twin bag,
Single Twin and mupirocin, and
Characteristic bag bag mupirocin biocompatible Overall

Time period 1979-1987 1988-2000 2001-2003 2004-2010 1979-2010
Patients (n) 182 352 79 118 731
Sex (men:women) 96:86 213:139 43:36 67:51 419:312
Mean age (years) at PD start 49+15 52+16 53+17 54+17 52+162
Cause of ESRD (%)

Glomerulonephritis 26 16 1 12 172

Interstitial nephritis? 19 10 10 3 112

Cystic kidney disease 6 7 5 7 7

Congenital® 1 1 6 3 28

Renal vascular disease 8 19 17 21 16°

Diabetic nephropathy 21 23 18 21 22

Other multisystem diseases 9 9 1 12 10

Other or unknown 1 14 22 21 152
Modality (APD:CAPD) 1:181 19:332 25:54 52:21 105:6252

ESRD = end-stage renal disease; APD = automated PD; CAPD = continuous ambulatory PD.

3 p<0.05 (analysis of variance).

b Includes pyelonephritis, drug induced nephropathy, and urolithiasis.

¢ Other congenital and hereditary kidney diseases.
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CAUSATIVE PATHOGENS

Table 2 shows the distribution of causative pathogensin
all peritonitis episodes. Most of the peritonitis episodes were
caused by gram-positive organisms (57%). The organism
most often cultured was coagulase-negative Staphylococcus
[CNS (30%)], followed by S. aureus, Streptococcus species,
and Enterococcus species. In 11% of all peritonitis episodes,
gram-negative organisms such as Pseudomonas species,
Escherichia coli, and others were found. Fungi were the
cause of peritonitis in 1% of episodes.

Figure 2 shows PD catheter removal for all peritonitis
episodes, by organism, but with the exclusion of poly-
microbial peritonitis. Peritonitis caused by fungi (38%)
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Figure 1 — Peritonitisincidence peryear. ISPD =International
Society for Peritoneal Dialysis.

TABLE 2
Distribution of Causative Pathogens in Peritonitis
Organism [n (%)]

Overall 2234 (100)
Gram-positive

CNS 681 (30)

Staphylococcus aureus 342 (15)

Streptococcus sp. 149 (7)

Enterococcus sp. 32(1)

Others 88 (4)
Gram-negative

Pseudomonas sp. 53(2)

Escherichia coli 44 (2)

Others 152 (7)
Fungi 24 (1)
Mycobacterium 2(0.1)
Others 16 (1)
Polymicrobial 429 (19)
Culture-negative 222 (10)

CNS = coagulase-negative Staphylococcus.
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and Pseudomonas (32%) resulted in the greatest catheter
loss, followed by S. aureus. Culture-negative peritonitis
resulted in 4% of catheter loss. Catheter removal was
requiredin 9% of non-relapsing peritonitis episodes and
in 14% of relapsing peritonitis (p < 0.01).

ANALYSIS OF PERITONITIS EPISODES IN RELATION TO
THE THREE TREATMENT CHANGES

Table 1 shows the baseline characteristics of the 4
patient groups. Over the years, patients were older at
the start of PD, and more patients started automated PD
than continuous ambulatory PD. The causes of end-stage
renal disease were differentin the groups.

Median time in days to a first peritonitis episode was
40 forgroup 1, 150 for group 2, 269 for group 3, and 274
for group 4 (p <0.01). Figure 3 shows the Kaplan-Meier
analysis for time to a first peritonitis episode in the
patient groups. Table 3 summarizes peritonitis outcome,
antibiotic treatment, and antibiotic switchesinincident
patients with a first peritonitis. Compared with group 2,
the single-bag group (group 1) had a lower percentage
of catheter removal. Median duration of antibiotic treat-
ment increased over time, with the longest duration of
treatment observedin groups 3 and 4. Those longer times
were accompanied by a higher percentage of antibiotic
switch, as Table 3 shows.

Trends in resistance to flucloxacillin by S. aureus did
not change significantly over time. The resistance to
cephradine by CNS increased to 5.8% in group 3 from
0.8% in group 1. The susceptibility of Pseudomonas to
aminoglycosides showed no change.
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Figure 2 — Peritoneal dialysis (PD) catheter removal, by orga-
nism. CNS = coagulase-negative Staphylococcus; S. aureus =
Staphylococcus aureus.

165



VAN ESCH et al.

Table 4 compares peritonitis rates between the groups.
The rates of S. aureus and S. epidermidis peritonitis
declined significantly overtime (p=0.01). After the sole
use of biocompatible dialysis solutions, gram-negative
peritonitis attributable to £. coli declined (p=0.03); how-
ever, no decrease in peritonitis caused by Pseudomonas

100+,
-i'x.‘ — Group 1: Single bag

[\ % === Group 2: Twinbag

—— Group 3: Twinbag
+ Mupirocin

: Twinbag
+ Mupirocin
+ Biocompatible

Percent survival

0 T T 1
0 20 40 60

Time to first peritonitis (months)

Figure 3 —Timeto first peritonitis per group, maximal follow-
up of 5 years.
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species was observed. A time-trend of decline was found
for the rate of relapsing peritonitis (p <0.01).

DISCUSSION

In the present study, 32 years’ experience of 2234
PD-related peritonitis episodes in a large university
hospital were analyzed. Over those years, three impor-
tant changes were made in the care of PD patients:
specifically, use of a disconnect system since 1988, daily
mupirocin at the exit-site since 2001, and use only of
biocompatible dialysis solutions since 2004.

A significantly declining trend was observed in the
overall peritonitis rate, and in episodes caused by both
gram-positive and gram-negative organisms. Our find-
ings confirm those of other, much smaller studies of the
dramatic effects that the use of disconnect systems,
which started in 1988, have had on the peritonitis inci-
dence (6-10). The decreases were especially marked for
CNS and S. aureus peritonitis.

Theintroduction of daily mupirocin application at the
catheter exit site in 2001 led to a further reduction in
S. aureus infections, not only at the exit-site, but also
as peritonitis. A Cochrane analysis by Strippoli et al.
(11) published in 2004 reported that nasal mupirocin
reduced exit-site and tunnelinfection, but not peritonitis.

TABLE 3
Peritonitis Outcomes and Antibiotic Treatment Duration and Switch in the Study Patients®
Patient group
1 2 3 4
Twin bag Twin bag,
Single Twin and mupirocin, and
bag bag mupirocin biocompatible
Variable (n=148) (n=239) (n=50) (n=91)
Time period 1979-1987 1988-2000 2001-2003 2004-2010
Peritonitis outcome (%)
Cure 94 86 92 90
Catheter removal® 3.4 12.1¢ 4.0 8.8
Death during peritonitis 2.7 2.1 4.0 11
Antibiotic treatment®
Median duration (days) 13 14 164 16¢
Switch (%) 30 41 709 67"

2 Groups include only incident patients experiencing their first peritonitis.

bp<0.05.

¢ p<0.01 compared with group 1.

d p=0.02 compared with groups 1 and 2.
€ p <0.01 compared with groups 1 and 2
f p=0.04 compared with group 1.

9 p <0.01 compared with groups 1 and 2.
P p <0.01 compared with groups 1 and 2.
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TABLE 4
Time Trends for Peritonitis in the Study Patients®

Mean peritonitis rate (episodes/PD year), by patient group

1 2 3 4
Twin bag Twin bag,
Single Twin and mupirocin, and
bag bag mupirocin biocompatible
Variable (n=182) (n=352) (n=79) (n=118)
Time period 1979-1987 1988-2000 2001-2003 2004-2010
All episodes 3.22 1.30 0.89 0.95°
Gram-positive episodes 2.39 0.87 0.71 0.65°
Staphylococcus aureus 0.79 0.23 0.05 0.03P
S. epidermidis 1.23 0.35 0.35 0.13P
Gram-negative episodes 0.51 0.51 0.28 0.30°
Escherichia coli 0.20 0.20 0.21 0.04¢
Pseudomonas species 0.06 0.06 0.02 0.06
Culture-negative 0.47 0.21 0.10 0.14
Relapsing 0.32 0.1 0.04 0.15P
2 Groups include only incident patients experiencing their first peritonitis.
bp<0.01.
¢ p=0.03.

However, that conclusion was based on only one trial
performed in 1996 with intranasal mupirocin. It can be
hypothesized that compliance by patientsis higher for top-
icalthan forintranasal mupirocin. Recently, Xu et al. (12)
published a systematic review of studies that compared
mupirocin treatment with placebo or no treatment. Those
authorsalso found that mupirocin treatment was effective
in preventing exit-site infection and peritonitis.

The totalabandonment of conventional dialysis solu-
tions in 2004 was associated with a further reduction
in the rates of gram-positive and E. coli peritonitis, but
no change in the incidence of culture-negative, gram-
negative, and overall peritonitis was observed. Recently,
Cho et al. performed a systematic review of randomized
controlled trials to evaluate the benefits and harms of
biocompatible solutions compared with conventional
solutions in PD patients (13). That review showed that
the use of biocompatible PD solutions might result in
better preservation of urine output and residual renal
function and might improve inflow pain. A decline in
peritonitis episodes was not found, nor an improvement
in technique and patient survival. However, it must be
appreciated that outcomes in the various studies of this
issue have been highly inconsistent. The results of our
long-term observational study suggest that biocompat-
ible solutions might have some protective effect against
some, but not all micro-organisms.

Since 2004, more patients started with automated
PD than with continuous ambulatory PD, a change that

was not associated with a lower overall peritonitis inci-
dence. The literature contains conflicting data about
treatment modality and risk of peritonitis. Some studies
showed that automated PD is associated with a lower
peritonitis risk (14,15); other studies found no differ-
ence (16-18).

Despite the declinein peritonitisincidence, our center
often failed to achieve the goal set by the International
Society for Peritoneal Dialysis (4) of a peritonitis rate
no more than 1 episode every 18 months (0.67 epi-
sodes per year at risk). That finding might be due to the
continuation of PD after a few episodes of uncompli-
cated peritonitis. In addition, the low socio-economic
status of many of our patients might have played a role.
However, some papers report the same high incidence
of peritonitis (10,19,20). Reporting bias cannot be
excluded as a potential factor in lower peritonitis rates,
because authors tend to publish success rather than
failure, as hypothesized by Davenport (10). In contrast
to the improved results for peritonitis incidence, the
duration of antibiotic treatment for a peritonitis episode
increased to 16 from 13 days, and that increase was
accompanied by a higher percentage of antibiotic switch.
Because the initial antibiotic was changed according to
the resistance of the causative organism, we examined
resistance for the two major causes of peritonitis in
our series: CNS and S. aureus. Increased resistance to
cephradine was found for CNS; S. aureus was not tested.
Many other authors showed increased resistance of CNS
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to methicillin, and consequently to first-generation
cephalosporins (9,21-23). With respect to flucloxacillin,
S. aureus showed no difference in the rate of resistance
over time. All isolates were susceptible to vancomycin.
The International Society for Peritoneal Dialysis (4)
recommends a first-generation cephalosporin as the
initial empiric antibiotic for gram-positive coverage,
but underlines the importance of looking at the local
history of sensitivities for the organisms causing peri-
tonitis. Given our observations in the present study
of significant changes in the antibiotic susceptibility
of the main gram-positive pathogen causing perito-
nitis, re-evaluation of our current treatment protocol
isindeed warranted.

Over the years, our cure rate has been high and
stable, and the rate of death during peritonitis has
remained low. Catheter removal was stable over the
years, with the exception of a lower catheter removal
rate in the early years of PD. We speculate that the lat-
ter observation is related to the high incidence of CNS
peritonitis, which often has a relatively mild clinical
course and usually does not require catheter removal.
In contrast, catheter removal rates were significantly
higher when peritonitis was caused by a single gram-
negative organism or fungus than when the cause was
a single gram-positive organism, which is consistent
with resultsin other studies (23-26). Peritonitis caused
by fungi (38%) and Pseudomonas (32%) resulted in
the greatest catheter loss. Our relatively low catheter
removal rates in fungal peritonitis contrast with those of
most studies (27-30) and with the International Society
for Peritoneal dialysis recommendation, which advises
catheter removal immediately after fungi are identified
by microscopy or culture (4). Our group always fol-
lowed another policy (31), in which medical treatment
with intraperitoneal amphotericin and flucytosine was
initiated and then continued for 4 weeks. In Candida
albicans peritonitis, this treatment is effective in 60%
of cases. It is not appropriate for fungal peritonitis
caused by other fungi or yeasts, however. A pitfall with
the above regimen is that the dialysis effluent may
remain turbid because of a high, amphotericin-induced
cell number, which could erroneously suggest that the
medical treatment is not effective. Ignorance of that
fact and unjustified fear of inducing peritoneal mem-
brane damage might be reasons for considering primary
catheter removal.

In almost half the patients who died during peri-
tonitis (46%), the cause of death was assigned to the
peritonitis. Other infections and cardiovascular prob-
lems were the most important causes in 6% and 33%
of deaths respectively. Boudville et al.(32) reported
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similar results in 250 patients who experienced an
episode of peritonitis in the 30 days before death,
except that the percentage of deaths attributable to
peritonitis was lower at 28%. The authors of that paper
touched on the problem of reporting a cause of death.
Because no standard definition of peritonitis-associated
mortality has yet been established, the approach to a
diagnosis of peritonitis-associated death is variable
and subjective. As a consequence, the prevalence rates
presented in the literature vary. Systemicinflammation
may predispose to cardiovascular disease, as reported
by others (33,34). Although peritonitis cannot always
be considered a systemic inflammation, the potential
for inflammation could be an additional explanation
for the high percentage of cardiovascular causes of
death during peritonitis.

The present study has a number of limitations. First, it
isasingle-center study, which makes the results difficult
to apply to other centers. However, in a single-center
study, data are more complete, and accuracyis more eas-
ily checked than is possible with registry data. Second,
although the peritonitis episodes were thoroughly
prospectively documented in an extensive peritonitis
database, data collection was not part of a general pro-
spective study in which all imaginable parameters were
collected. Hence, we were not able to distinguish the
possible effects of nutrition status, patient education,
and socio-economic status on peritonitis incidence and
outcome. Also, data about exit-site infections were not
prospectively collected.

One of the strengths of this study is the large number
of peritonitis episodes that were collected during 32
years of PD practice. Another is that our initial antibi-
otic treatment protocol has not changed over the years.
Moreover, the percentage of culture-negative episodes
was just 9%. That observation underlines the high stan-
dard for culture methods in our medical microbiology
laboratory, making the culture results very accurate.

CONCLUSIONS

The practice of PD with respect to peritonitis has
improved significantly over the years because of
implementation of a disconnect system and daily
mupirocin application at the exit site. A clear positive
effect of the use of biocompatible solutions could not
be found. Still, our peritonitis rates are higher than
guideline recommendations and need to be improved.
Moreover, because of decreased rates of antibiotic
susceptibility that developed over time, our initial
empiricantibiotic treatment—consisting solely of a first-
generation cephalosporin—declined in effectiveness.
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Yet the cure rate was and has remained stable and high,
and the rate of death during peritonitis was and has
remained low. Those observations show that perito-
nitis is a manageable complication of PD that cannot
be considered a contraindication to this mode of renal
replacement therapy.
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