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Purpose: The aim of our study was to investigate the characteristics of the peri-
toneal dialysis (PD) - related peritonitis and to evaluate the effectiveness of the
empirical antibiotics recommended by the International Society for Peritoneal
Dialysis in Korean children.

Methods: We retrospectively reviewed the medical records of 72 children on
peritoneal dialysis at the Department of Pediatrics, Asan Medical Center over
the period from March 2000 to February 2012.

Results: Seventy-nine episodes of peritonitis occurred in 32 patients. The inci-
dence of peritonitis was 0.43 episodes/patient - year. There were no significant
differences in the incidence of peritonitis in terms of dialysis modality (P=0.459).
Twenty-one patients experienced 51 catheter exit-site infections (0.28 episode/
patient - year). There were no significant differences in the incidence of peritonitis
between those with and without history of exit-site infections (P=0.721). Specific
pathogens were isolated from 68.4% (54/79) of the patient with peritonitis
episodes, including Gram-positive bacteria (n=34), Gram-negative bacteria
(n=25) and fungus (n=1). Among Gram-positive bacteria, 85.3% of the isolates
were susceptible to B-lactam antibiotics, among Gram-negative rods, 94.7%
of the isolates were susceptible to ceftazidime. Among 25 cases with unknown
etiologies, 92.0% of cases demonstrated satisfactory responses to cefazolin and
ceftazidime.

Conclusions: The incidence of peritonitis was 0.43 episodes/patient - year. Initial
empirical therapy consisting of cefazolin and ceftazidime was appropriate for
91.1% of the PD-related peritonitis treatment. Continuous monitoring for the
emergence of the resistant organisms is an important part of the appropriate
managements of PD-related peritonitis.
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Table 1. Incidence of Peritonitis by Different Peritoneal Dialysis
Modalities

Duration of peritoneal Peritonitis incidence

dialysis (months) RIS (episodes/person - year)
CAPD' 791 33 0.50
APD*' 1,400 47 0.40
NIPD 355 7 0.24
ccpD* 311 13 0.50
CoPD* 734 27 0.44

Abbreviations: CAPD, continuous ambulatory peritoneal dialysis; APD,
automated peritoneal dialysis; NIPD, nightly intermittent peritoneal
dialysis; CCPD, continuous cyclic peritoneal dialysis; COPD, continuous
optimized peritoneal dialysis.

*Automated peritoneal dialysis includes NIPD, CCPD and COPD.

TP value: 0.459, *P value: 0.558.
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Table 2. The Distribution of Organisms Isolated in Peritonitis and Their Antibiotic Susceptibility

Incidence (%)

Antibiotic susceptibility

Gram(+) organisms

B-lactam susceptible (%)

B-lactam resistant (%)

Gram(+) cocci 34 (56.7) 29 (85.3) 5(14.7)
S. aureus 17 (28.3) 15 (88.2) 2(11.8)
CoNS* 7 (11.7) 5(71.4) 2 (28.6)
S. viridans 9 (15.0) 8(88.9) 1(11.1)
E. faecalis 1(1.7) 1 (100.0) 0 (0.0)

Gram(-) organisms Ceftazidime susceptible (%) Ceftazidime resistant (%)

Gram(-) rods 19 (31.7) 18 (94.7) 1(5.3)
Escherichia coli 5(8.3) 5 (100.0) 0 (0.0)
S. marcescens 4 (6.7) 3(75.0) 1 (25.0)
Klebsiella spp 3 (5.0 3 (100.0) 0 (0.0)
Enterobacter spp 2 (3.3) 2 (100.0) 0 (0.0)
Pseudomonas spp 2(3.3) 2 (100.0) 0 (0.0)
Others' 3(5.0) 3(100.0) 0(0.0)

Gram(-) cocci 6(10.0)
Neisseria spp 6 (10.0)

Fungus 1(1.7)
Candida albicans 1(1.7)

Total 60 (100)

Abbreviations: S. aureus, Staphylococcus aureus; CoNS, Coagulase-negative Staphylococcus; S. viridans, Streptococcus viridans, E. faecalis,

Enterococcus faecalis; S. marcescens, Serratia marcescens.
*Staphylococcus epidermidis, Staphylococcus lugdunensis.

YAeromonas hydrophila, Stenotrophomonas maltophilia, Acinetobacter baumannii,
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Gram(+) (n=34)

L Change antibiotics due to septic Ll Treated (n=2)

shock(n=1), bacteremia (n=1) (S. viridans, E. faecalis)

Change antibiotics due Remove catheter (n=2)

| to antibiotic resistance [ (MRSA, S. viridans)
(n=3)
Treated (n=29) Treated (n=1)
(MRSA)

Fig. 1. Flow chart of treatment in patient with peritonitis by gram
positive organisms. The empirical antibiotics were administered in
all patients initially, but later modified in 5 cases because septic
shock, bacteremia, and antibiotic resistance developed during
the treatment.

Abbreviation: MRSA, methicillin-resistant Staphylococcus aureus.

Gram(-) (n=25)

ceftazidime

Change antibiotics
due to antibiotic
resistance (n=2),
and refractory peritonitis (n=1)
¥
Treated(n=1)
(S. marcescens)

Remove catheter (n=2)
) (P aeruginosa, Neisseria)

Remove catheter due to
repeat peritonitis (n=1) (£ coli)

Treated (n=21)

Fig. 2. Flow chart of treatment in patient with peritonitis by gram
negative organisms. The empirical antibiotics were administered
in all patients initially, but later modified in 3 cases because
antibiotic resistance and refractory peritonitis developed during
the treatment. In 1 case, catheter was removed due to repeat
peritonitis.
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Table 3. The Characteristics of Patients whose Catheters were Removed during the Treatment of Peritonitis

Patient Causative organisms Cause of catheter removal Dialysis after catheter removal
1 S. aureus Peritonitis with tunnel infection Reinsert catheter

2 S. viridans Refractory peritonitis Transfer to hemodialysis

3 E. coli Repeat peritonitis Transfer to hemodialysis

4 P. aeruginosa with candida Fungal infection Transfer to hemodialysis

5 Neisseria spp. Refractory peritonitis Transfer to hemodialysis

6 No growth Refractory peritonitis Transfer to hemodialysis

7 No growth Refractory peritonitis Transfer to hemodialysis
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