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Abstract
Background Fungal peritonitis is a serious complication among peritoneal dialysis (PD) patients. The Standardizing Care to
Improve Outcomes in Pediatric End Stage Renal Disease (SCOPE) Collaborative is a North American multicenter quality
improvement initiative with the primary aim to reduce catheter-related infections in children on chronic dialysis.
Objective To describe the epidemiology of fungal peritonitis and outcomes of affected patients among pediatric subjects receiv-
ing chronic PD and enrolled in SCOPE.
Methods Data pertaining to PD characteristics, peritonitis episodes and patient outcome were collected between October 2011 and
September 2015 from 30 pediatric dialysis centers participating in the SCOPE collaborative. Peritonitis-related data were stratified
by etiology, fungal versus bacterial/culture-negative peritonitis. Differences among groups were assessed by Chi-square analysis.
Results Of 994 patients enrolled in the registry, there were 511 peritonitis episodes of which 41 (8.0%) were fungal. Thirty-six
individual patients with 39 unique catheters accounted for the fungal peritonitis episodes. Twenty-three (59%) of the episodes
occurred in patients aged < 2 years (p = 0.03). Fungal peritonitis was the initial episode of peritonitis in 48.8% of affected patients,
and only 17.1% of these patients had had a previous peritonitis episode within 30 days of the fungal infection. Insertion of the PD
catheter at < 2 years of agewas associated with an adjusted odds ratio of 2.8 (95% confidence interval 1.24, 6.31) for development of
fungal peritonitis compared to older children (p = 0.01). Fungal peritonitis was associated with an increased rate of hospitalization
(80.5 vs. 63.4%; p = 0.03), increased length of hospitalization (median of 8 vs. 5 days; p < 0.001) and increased rates of catheter
removal (84.6 vs 26.9%; p = 0.001) and technique failure (68.3 vs. 8%; p = 0.001) compared to other causes of peritonitis.
Conclusion Fungal infections were responsible for 8.0% of peritonitis episodes in the SCOPE collaborative, with the majority of
fungal peritonitis episodes occurring in children aged < 2 years. Although no risk factors for infection other than young age were
identified, fungal peritonitis was associated with an increased risk of hospitalization, longer hospital stay and an increased
frequency of technique failure.
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Introduction

Fungal peritonitis (FP) is a serious complication among pa-
tients receiving chronic peritoneal dialysis (CPD). The

reported incidence of FP among pediatric and adult PD pop-
ulations ranges from 2 to 10.3% [1–5] and from 3 to 15% [6],
respectively. FP is associated with increased rates of mortality
and technique failure [7].

* Raj Munshi
raj.munshi@seattlechildrens.org

1 Pediatric Nephrology, Seattle Children’s, Seattle, WA, USA
2 Pediatric Nephrology, Cohen Children’s Medical Center of New

York, New Hyde Park, NY, USA
3 Biostatistics, Children’s Hospital Association, Lenexa, KS, USA

4 Pediatric Nephrology, Driscoll Children’s Hospital, Corpus
Christi, TX, USA

5 Pediatric Nephrology, University of Louisville, Louisville, KY, USA
6 Pediatric Nephrology, Johns Hopkins University School ofMedicine,

Baltimore, MD, USA
7 Pediatric Nephrology, Children’s Mercy Kansas City, Kansas

City, MO, USA

Pediatric Nephrology (2018) 33:873–880
https://doi.org/10.1007/s00467-017-3872-4

http://crossmark.crossref.org/dialog/?doi=10.1007/s00467-017-3872-4&domain=pdf
http://orcid.org/0000-0002-3715-1692
mailto:raj.munshi@seattlechildrens.org


To date, the largest study describing the epidemiology and
risk factors of FP in children on CPD was derived from the
North American Pediatric Renal Trials and Collaborative
Studies (NAPRTCS) database by Warady and colleagues
[2]. Their report was a retrospective review of 51 FP cases
occurring between January 1992 and May 1996 that repre-
sented 2.9% of the total peritonitis episodes entered into the
NAPRTCS registry during that period of observation.
Unfortunately, the study results were somewhat limited by
the fact that peritonitis was defined by the treatment of an
infection, but without a requirement for the standard cellular
criteria defined by the International Society for Peritoneal
Dialysis (ISPD) [7, 8]. In addition, and in contrast to contem-
porary PD care, two-thirds of the patients in that study had a
single cuff catheter and one-third of patients were on contin-
uous ambulatory PD [2].

The Children’s Hospital Association’s Standardizing Care
to Improve Outcomes in Pediatric End Stage Renal Disease
(SCOPE) Collaborative is a multicenter quality transforma-
tion effort whose primary aim is to reduce the frequency of
catheter-related infections among pediatric patients on chronic
dialysis [8]. The collaborative has been prospectively
collecting data on pediatric patients receiving CPD since
October 2011. A recent publication from the SCOPE collab-
orative reported that FP accounted for 7.7% [1] of peritonitis
episodes recorded by the collaborative, with no additional
information pertaining specifically to the fungal infections
[4]. We therefore sought to expand on the data generated by
the prior NAPRTCS study by analyzing the data pertaining to
FP from the SCOPE collaborative. In a previous SCOPE
study Sethna et al. [1] compared catheters associated with
the development of peritonitis to those that were not, On the
present study we chose to evaluate risk factors for the devel-
opment of FP versus bacterial/culture-negative peritonitis and
to describe the respective outcomes of affected catheters and
patients from 30 pediatric dialysis centers participating in
SCOPE.

Materials and methods

SCOPE collaborative

The design of the SCOPE collaborative has been previously
described [8]. All patients with end stage renal disease
(ESRD) on chronic PD cared for by the participating pediatric
centers (Appendix) were eligible. Patients were enrolled at the
time of catheter placement (incident patients) and included
patients who initiated chronic dialysis as an inpatient and
had not yet performed home dialysis (e.g. infants). Patients
with existing catheters were also enrolled (prevalent patients),
and information on all prevalent and new catheter insertions
during the study period was captured. Therefore, multiple

catheter insertions could have been associated with a single
patient.

Data collection

Data on demographic, clinical and catheter characteristics, as
well as data on peritonitis episodes and outcomes, were col-
lected between 1 October 2011 and 30 September 2015.
Peritonitis was defined by a PD effluent white blood cell count
of > 100 uL and a differential of > 50% polymorphonuclear
cells, with or without a positive culture. Whereas there were
some cases of peritonitis that did not meet both criteria, as
does occur on occasion with patients on automated PD, all
cases of fungal peritonitis met the ISPD criteria. Relapsing
peritonitis, defined as a recurrence of peritonitis with the same
causative organism within 4 weeks of a previous peritonitis
episode, was excluded from the analysis.

Peritonitis was classified as fungal versus bacterial or
culture-negative based on the results of peritoneal fluid cul-
ture. The treatment of peritonitis was per each center’s prac-
tice, but centers were advised to follow ISPD guidelines [7].
Data pertaining to the species of fungi isolated or the specific
medication used for treatment of FP or any other cause of
peritonitis were not collected by SCOPE.

Centers that contributed cases of FP to the SCOPE data-
base were subsequently sent a survey that asked the following
questions: (1) were any antibiotics administered to the patient
who experienced FP within 30 days prior to the FP episode?
(2) if antibiotics were administered, was fungal prophylaxis
prescribed? (3) if fungal prophylaxis was prescribed, what
specific medication was used?

Statistical analysis

For the purposes of statistical analysis, the unit of interest was
the PD catheter, except for outcome data for which the unit of
interest was the peritonitis episode. The time at risk for infec-
tion was calculated from the time of catheter insertion for
incident patients or entry into the collaborative for prevalent
patients, to catheter removal or last follow-up. For patients
who contributed multiple catheters to the analysis, patient
characteristics at the time of enrollment and clinical character-
istics at the time of each catheter insertion were included in the
analyses. Descriptive analyses included medians and inter-
quartile ranges (IQRs) of continuous variables, and frequen-
cies and percentages of categorical variables. Univariate com-
parisons of clinical variables between catheters with fungal
peritonitis and those with bacterial or culture-negative perito-
nitis were made using the Chi-square/Fisher’s test for categor-
ical variables and the Wilcoxon rank sum test for continuous
variables.

Multivariable logistic regression was used to assess factors
associated with the probability of developing FP and to
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compare the rates of FP with the rates of bacterial or culture-
negative peritonitis. We fit generalized linear mixed models to
account for potential correlation in outcomes for patients with
multiple catheter insertions. We also fit a hospital-level effect
to account for any clustering of outcomes seen in the same
institution. Covariates included in the model were age at in-
sertion, touch contamination prior to first FP infection and
vesicostomy prior to first FP infection.

All analyses were conducted using SAS version 9.4 (SAS
Institute, Inc., Cary, NC). Tests with a p value of < 0.05 were
considered to be statistically significant.

Results

Patient characteristics

Among 994 patients on chronic PD contributing 337 PD cath-
eter insertions who were enrolled into SCOPE during the
study period (October 2011–September 2015) from 30 pedi-
atric dialysis centers, there were 511 peritonitis episodes of
which 41 (8%) were fungal and 470 (92%) were either bacte-
rial or culture negative in origin. FP occurred in 36 individuals

(median age at diagnosis of FP 2.5 years; IQR 0.5,11.5) in
association with 39 unique PD catheters. Catheters among
children aged < 2 years accounted for 59% of the FP episodes,
with patients aged 6–12 years representing the next most fre-
quently affected age group (24.9%). Of the 23 FP episodes
that occurred in children whose catheters were placed at < 2
years of age, 21 (90%) of those episodes occurred in patients
whose catheter was inserted at an age of < 1 year.

When isolating incident newborns who had their PD cath-
eters placed during their initial hospitalization immediately
after birth (n = 60), 32 (53.3%) catheters developed peritonitis
during follow-up with four (12.5%) episodes of FP and 28
bacterial/culture-negative peritonitis episodes. Of the 32 peri-
tonitis episodes, 18 (56.2%) occurred during the initial hospi-
talization prior to initiating home dialysis, with only one of
those infections due to FP.

There was a fairly even distribution of FP episodes
when the data were stratified by gender and race.
Congenital anomalies of the kidney and urinary tract
(CAKUT) represented the predominant cause of ESRD
among those patients who developed FP as well as
bacterial/culture-negative peritonitis, followed by focal
segmental glomerulosclerosis (Table 1).

Table 1 Demographic and
clinical characteristics of children
with fungal and bacterial or
culture-negative peritonitis

Characteristic Catheter with
peritonitis (N = 337)

Catheter with fungal
peritonitis (N = 39)

Catheter with bacterial or
culture-negative peritonitis
(N = 298)

p value

Age at insertion (years) 0.06

< 2 145 (43.0) 23 (59.0) 122 (40.9)

2–5 28 (8.3) 2 (5.1) 26 (8.7)

6–12 70 (20.8) 10 (25.6) 60 (20.1)

13–17 84 (24.9) 3 (7.7) 81 (27.2)

> 18 10 (3.0) 1 (2.6) 9 (3.0)

Gender 0.42

Male 193 (57.3) 20 (51.3) 173 (58.1)

Race 0.72

White 126 (37.4) 13 (33.3) 113 (37.9)

Black 81 (24.0) 10 (25.6) 71 (23.8)

Hispanic 92 (27.3) 13 (33.3) 79 (26.5)

Other 38 (11.3) 3 (7.7) 35 (11.7)

Diagnosis

CAKUT 144 (42.7) 20 (51.3) 124 (41.6)

GN 24 (7.1) 1 (2.6) 23 (7.7)

PKD 25 (7.4) 3 (7.7) 22 (7.4)

FSGS 39 (11.6) 7 (17.9) 32 (10.7)

Ciliopathy 8 (2.4) 1 (2.6) 7 (2.3)

Infarct 19 (5.6) 1 (2.6) 18 (6.0)

Other 78 (23.1) 6 (15.4) 72 (24.2)

Values in table are presented as a number with the percentage in parenthesis

CAKUT, Congenital anomaly of the kidney and urinary tract; GN, glomerulonephritis; PKD, polycystic kidney
disease; FSGS, focal segmental glomerulosclerosis
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Risk factors for developing fungal peritonitis

In the univariate analysis, the FP group had a significantly
higher proportion of patients who were < 2 years of age at
the time of PD catheter insertion compared to the group with
bacterial or culture-negative peritonitis (p = 0.03). However, a
comparison of the two cohorts revealed no differences in PD
catheter adapter type, orientation of PD catheter exit site, re-
cent touch contamination or presence of a gastrostomy tube,
colostomy, vesicostomy or urinary stoma (Table 2).

In the multivariable model, PD catheter insertion at age <
2 years was independently associated with a greater odds of
FP [odds ratio (OR) 2.8; 95% confidence inteval (CI) 1.24,
6.31) after adjustment for clustering, touch contamination and
vesicostomy (Table 3).

Survey results

Of the 41 surveys that were distributed, 34 (82.9%) were
completed. Of the 34 FP episodes about which information
was available, antibiotic therapy for any reason preceded 21
(61.8%) of the FP episodes within 30 days prior to diagnosis.
Fungal prophylaxis was prescribed in 52.4% of instances in
which antibiotics were administered. The most common anti-
fungal agents used were nystatin (45.5%) and fluconazole
(45.5%). Gentamicin (55.9%) followed by mupirocin
(32.4%) were the most common antibiotic creams used with
standard PD catheter dressing changes.When stratified by age
(< or > 5 years), there was a higher percentage of patients aged
< 5 years who did not receive fungal prophylaxis when

antibiotics were administered within 30 days prior to the de-
velopment of FP (57.1% < 5 years, 28.6% > 5 years; p = 0.22).

Temporal association with previous peritonitis
episodes

Twenty Of the 41 FP episodes, 21 (48.8%) were the initial
peritonitis episode for the patient. Seven of the remaining 21
(33.3%) FP episodes occurred within 30 days of a prior peri-
tonitis episode. Of the seven FP episodes that were preceded
by a previous peritonitis episode, three were secondary to
Staphylococcus species, two were Gram negative
(Escherichia coli and Haemophilus influenza), and one each
was multi-organism and culture negative.

Peritonitis among incident catheter insertions

Of the 337 PD catheter insertions with peritonitis, 208
(61.7%) episodes occurred in incident patients. Of the 208
incident catheter insertions with peritonitis, 22 (10.6%) were
fungal and 186 (89.4%) were bacterial/culture negative. Time
to infection among incident patients for fungal peritonitis was
261.5 (IQR 134, 494) days compared to 144.5 (IQR 43, 346)
among the bacterial/culture-negative peritonitis group (p =
0.064).

Outcomes of fungal peritonitis

Patients with FP were hospitalized more frequently than patients
with bacterial or culture-negative peritonitis (80.5 vs. 63.4%,

Table 2 Characteristics of
catheters with fungal and bacterial
or culture-negative peritonitis

Catheter
characteristic

Catheter with
peritonitis (N = 337)

Catheter with fungal
peritonitis (N = 39)

Catheter with bacterial and
culture-negative peritonitis
(N = 298)

p value

Age at Insertion (years) 0.03

< 2 145 (43.0) 23 (59.0) 122 (40.9)

> 2 192 (57.0) 16 (41.0) 176 (59.1)

PD catheter adapter type 0.28

Titanium 179 (57.9) 22 (66.7) 157 (56.9)

Plastic 130 (42.1) 11 (33.3) 119 (43.1)

Catheter exit site orientation 0.26

Lateral 131 (43.0) 14 (42.4) 117 (43.0)

Downward 156 (51.1) 15 (45.5) 141 (51.8)

Upward 18 (5.9) 4 (12.1) 14 (5.1)

Touch contamination 14 (5.1) 3 (9.4) 11 (4.5) 0.22

Gastrostomy-tube 109 (39.6) 16 (50) 93 (38.3) 0.2

Colostomy 2 (0.7) 0 (0) 2 (0.8) 1.0

Vesicostomy 12 (4.4) 3 (9.4) 9 (3.7) 0.15

Urinary Stoma 10 (3.6) 0 (0.0) 10 (4.1) 0.61

Values in table are presented as a number with the percentage in parenthesis

PD, Peritoneal dialysis
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respectively; p = 0.03) (Fig. 1). In fact, the development of FP
was associated with a more than threefold increased risk for
hospitalization (OR 3.13; 95%CI 1.08, 9.05; p = 0.04) compared
to bacterial/culture-negative peritonitis after adjustment for age,
sex and race (Table 4). Among patients who were hospitalized,
those with FP had longer lengths of stay (median 8 days IQR 6,
21) than those patients who experienced bacterial/culture-
negative peritonitis (median 5 days, IQR 3, 9; p < 0.001). FP
was also associated with an increased risk of catheter removal
(84.6 vs. 26.9%; p = 0.001) and technique failure requiring
change in dialysis modality (68.3 vs. 8%; p = 0.001) (Fig. 1).
There was no difference in mortality with one (2.6%) death ob-
served in the FP group and seven (3.2%) deaths observed in the
bacterial/culture-negative peritonitis group.

Discussion

Among a large pediatric cohort receiving chronic PD, we
sought to identify specific risk factors for the development
of FP as compared to the development of bacterial or
culture-negative peritonitis. FP accounted for 8% of all

peritonitis episodes over a 4-year period. Age of < 2 years
was associated with an increased risk of developing FP com-
pared with bacterial and culture-negative peritonitis, and FP
was associated with increased rates and length of hospitaliza-
tion, catheter removal and technique failure.

The frequency of FP in our pediatric PD cohort is sec-
ond only to the Iranian experience [4] and almost three- to
fourfold higher than the rates reported by large registries
such as North American Pediatric Renal Trials and
Col labora t ive Studies (NAPRTCS) [2] and the
International Pediatric Peritonitis Registry (IPPR) [5]
and data from the Netherlands [3], Korea [9] and
Australia [10]. The reasons for the high incidence of FP
in the patients enrolled in SCOPE are unclear. The inclu-
sion of a more vulnerable population by including neo-
nates who initiated PD in the hospital prior to being
discharged home did not fully account for the increased
incidence. We did find that more than one-half of patients
who had their catheter placed during their initial hospital-
ization eventually developed peritonitis, with half of the
peritonitis episodes (1 of which was FP) occurring prior to
being discharged home. The high vulnerability of neo-
nates receiving CPD for infection has recently been ad-
dressed in a SCOPE analysis by Zaritsky et al. [11] which
demonstrated an annualized peritonitis rate of 1.73 for
infants (aged< 1 year) during their initial hospitalization
versus a rate of 0.46 over the course of the entire first year
of dialysis Thus, while neonates who initiate dialysis dur-
ing the hospitalization in which their PD catheter is placed
are at increased risk for peritonitis, the risk is not specific
to infections of fungal origin.

Age was an independent risk factor for the development
of FP in our pediatric PD cohort. Younger age was also
seen as a risk factor for FP in the NAPRTCS database [2]

Table 4 Risk of hospitalization

Effect Odds ratio (95% CI) p value

Type of peritonitis 0.04

Fungal 3.13 (1.08, 9.05)

Bacterial/culture negative Reference

Age group at infection 0.08

< 2 years 0.58 (0.31,1.06)

≥ 2 years Reference

Sex 0.66

Female 1.14 (0.64, 2.04)

Male Reference

Race 0.15

White Reference

Black 2.05 (0.96, 4.39)

Hispanic 2.11 (0.95, 4.69)

Other 1.11 (0.42, 2.93)
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Hospitalized Catheter Removal
Due to Infection

Technique Failure
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Outcomes of Peritonitis Episodes
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p=0.028 p=0.001 p=0.001

Fig. 1 Hospitalization, catheter removal and technique failure due to
fungal peritonitis as compared to bacterial and culture-negative peritonitis

Table 3 Risk of developing fungal peritonitis

Effect Odds ratio (95% CI) p value

Age group 0.01

< 2 years 2.80 (1.24, 6.31)

≥ 2 years Reference

Touch contamination prior to first infection 0.26

Yes 2.27 (0.54, 9.59)

No Reference

Vesicostomy 0.48

Yes 1.71 (0.38, 7.62)

No Reference

Model adjusted for age group, touch contamination, vesicostomy and
clustering

CI, Confidence interval
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but not in the Iranian experience [4]. In the SCOPE collab-
orative, as well as in the NAPRTCS, age of < 2 years is also
a risk factor for the development of any peritonitis episode,
highlighting the fact that this patient population appears to
be particularly vulnerable to infection-related complica-
tions [1]. In fact, of the 23 catheters inserted in patients
aged < 2 years that were associated with an episode of
FP, 20 were in children aged < 1 year. It is generally be-
lieved that bladder and bowel incontinence increases the
risk of infection in the youngest population. Neonates, and
especially preterm infants, may also be especially at risk
for any infection as their immune system is not fully de-
veloped [12], and the performance of PD may be associat-
ed with low serum immunoglobulin G levels and an in-
creased susceptibility for infection [13, 14].

Another hypothesis for age being a risk factor is the in-
creased time on dialysis. Younger children are not large
enough to receive a kidney transplant and, therefore, they have
more exposure time to develop any infections, including FP.
Among incident catheter insertions we did find that the time to
development of the first fungal peritonitis episode was longer
than that of bacterial/culture-negative peritonitis.

Recent antibiotic use, especially for the treatment of bacte-
rial peritonitis, has historically been identified as an important
risk factor for the development of FP [6]. Exposure to antibi-
otics is thought to eradicate normal fecal flora, allowing op-
portunistic organisms to invade the peritoneal cavity via
transmural migration. From the NAPRTCS data, Warady
et al. reported that 56% of patients who developed FP had
exposure to antibiotics within 1 month prior to its develop-
ment, with half of the antibiotic exposure due to treatment of
bacterial peritonitis [2]. More striking is the Dutch and Iranian
experiences. The study from the Netherlands demonstrated
that 78% of the FP episodes were preceded by antibiotic ex-
posure during the previous month, with 86% of the episodes
of antibiotic exposure associated with bacterial peritonitis [3].
The Iranian study reported that all 16 cases of FP episodes
were preceded by antibiotic exposure in the prior month [4].
Results on the adult experience is similar, with FP episodes
preceded by antibiotic exposure within 3 months reported in
65–87% of the patients [14–16]. Our experience was very
similar, with a high frequency of antibiotic exposure prior to
FP, although only 17% of cases followed antibiotic treatment
of peritonitis within the 30 days preceding FP. All of these
data provide important evidence for pediatric dialysis pro-
grams that antibiotic exposure for treatment of any infection
is an important risk factor for the development of FP.
Interestingly, however, it is also imperative to recognize that
close to 50% of our patients had FP as their first peritonitis
episode, similar to what was previously reported by the
NAPRTCS collaborative [2].

Gram-negative peritonitis specifically has also been report-
ed to be associated with an increased risk for the development

of fungal peritonitis [17]. Chou et al. reported in a retrospec-
tive review that 19% of the FP episodes in adults were pre-
ceded by peritonitis, with Gram-negative bacteria being the
most common infecting organisms (42.1%). These results
were confirmed by the Dutch pediatric experience in which
they reported that 46% of the bacterial peritonitis episodes that
preceded FP were due to Gram-negative organisms [3]. In
contrast, we did not find a significant number of FP episodes
that were preceded by another peritonitis episode within
30 days. We also did not find a significant difference in the
frequency of Gram-positive vs. Gram-negative organisms for
those episodes of bacterial peritonitis that preceded the devel-
opment of FP. The hypothesis that either Gram-negative or-
ganisms or the antimicrobials utilized for its therapy portend
an increased risk for development of FP clearly mandates
further study.

The recommendation for fungal prophylaxis when antibi-
otic therapy is administered to patients receiving CPD remains
controversial. To date, two randomized studies in adults have
evaluated the use of fungal prophylaxis to prevent FP. Lo et al.
[18] randomized patients to receive oral nystatin four times
daily or no prophylaxis when antibiotics were prescribed for
any reason. The nystatin group showed a reduction in the rate
of Candida peritonitis (1.9/100 vs. 6.4/100; p < 0.05).
However, antibiotics did not precede all FP episodes, and no
statistically significant difference was found between the
groups with respect to the risk for antibiotic-related Candida
peritonitis. In the second randomized control trial [19], pa-
tients in the intervention group were given oral fluconazole,
200 mg every other day, during the course of antibiotic ther-
apy for PD catheter-related infections and were prospectively
monitored for 30–150 days for the occurrence of FP. A total of
420 bacterial peritonitis and 52 exit site or tunnel infection
episodes were randomized to either the intervention or the
control arm. Compared with the control group, the interven-
tion group experienced a significantly fewer number of FP
episodes (3 vs. 15 episodes; p = 0.005). Based on these and
other smaller studies with historical controls, the ISPD recom-
mends that the use of oral nystatin or fluconazole be consid-
ered during antibiotic administration to reduce the risk of fun-
gal peritonitis [7]. Although fungal prophylaxis was used
52.4% of the time when FP was preceded by any antibiotic
use, based on our experience our study was not powered to
provide any recommendation regarding the type or duration of
fungal prophylaxis for patients on PD. Additional data on this
subject from large databases such as SCOPE or the
International Pediatric Peritoneal Dialysis Network (IPPN)
are imperative because of the significant impact that FP has
on patient outcomes.

Our outcome data is consistent with current knowledge that
FP is associated with an increased risk for morbidity, includ-
ing increased hospitalization, catheter removal and technique
failure. This is consistent with the findings by Warady et al.
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from the NAPRTCS database [2], although Warady et al.’s
study did demonstrate that 53% of patients were able to return
to PD 6 months after their FP episode. Possible reasons for the
high technique failure rate (68.3%) in our experience and the
experiences of others may be the scarring of the peritoneum
that results from the infection and precludes the ongoing per-
formance of PD, or a resultant patient and/or provider prefer-
ence to remain on hemodialysis subsequent to the PD catheter
removal that took place as part of the treatment for FP. Our
study did not delineate any additional specific reasons for
technique failure in our cohort.

Fortunately, unlike the experience from adult studies where
FP is associated with a high mortality rate (15–50%) [6], we
did not find an increased risk of mortality among the FP
group. Our experience is similar to that of other pediatric
studies, and the difference may be due to increased co-
morbidities and/or dialysis vintage of adult patients as com-
pared to pediatric patients.

Our study does have a number of limitations. The
reporting of peritonitis episodes in the SCOPE collabora-
tive is voluntary; however, because it is a quality initiative
of the participating sites, it is presumed that reporting is
complete. We also did not collect specific fungal species
data or the antifungal treatment regimen used when FP was
diagnosed. These data will be collected by SCOPE for
studies on future peritonitis episodes. In contrast, the
strength of our study lies in the fact that the SCOPE col-
laborative provides prospective data collected from a large
number of pediatric dialysis centers across North America
and from patients immediately following PD catheter in-
sertion and prior to the initiation of home PD. We also used
the well-established ISPD definition of peritonitis to iden-
tify episodes of peritonitis. This approach permits a better
understanding of all PD-related exposures and outcomes.

In conclusion, the frequency of FP in participating sites of
the SCOPE collaborative was greater than that in other pedi-
atric experiences, with the majority of the episodes occurring
in the youngest age group and often presenting as the initial
episode of peritonitis. The fact that the majority of FP episodes
occurred after antibiotic exposure for any reason needs to be
recognized when considering potential prophylactic strategies
for infection prevention. Further prospective study of patients
experiencing FP as part of the SCOPE collaborative, as well as
other multicenter registries, is also necessary to better identify
additional potential mitigating factors that result in the reduc-
tion FP peritonitis episodes in children andmaintenance of PD
as a viable bridge to transplantation.
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