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Fungal peritonitis is an uncommon but potentially life-threatening complication for patients undergoing continuous
ambulatory peritoneal dialysis. This retrospective study evaluated the efficacy of fluconazole in fungal peritonitis
treatment and the incidence of fungal peritonitis in different peritoneal dialysis disconnect systems. Fungal peritonitis
was caused by Candida species in 67% of episodes. The most common pathogen in this series was Candida
parapsilosis (29%), followed by Candida albicans (14%). One patient (5%) died within 1 month after admission for
treatment of fungal peritonitis. Only 1 patient (5%) in this series could resume peritoneal dialysis. Treatment with
fluconazole alone has an effect comparable to intraperitoneal (IP) amphotericin B alone or IP amphotericin B
combined with oral or intravenous fluconazole. The incidence of fungal peritonitis in patients who used the spike,
Y-set, and UV antiseptic systems was 5.69, 6.20, and 2.93 times, respectively, as frequent as that of fungal peritonitis
in patients who used the twin-bag disconnect system.
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Despite technical improvements in peritoneal dialysis
treatment, peritonitis remains one of the most frequent
complications of long-term peritoneal dialysis. Fungal
infection causes 3 to 6% of all cases of peritonitis in
peritoneal dialysis patients [1-3]. Although fungal
peritonitis is relatively rare, it is associated with serious
complications. The mortality of fungal peritonitis is
approximately 5 to 25% [4-6]. More than 50% of patients
who develop fungal peritonitis must drop out from
peritoneal dialysis [3,7]. Identification of risk factors
and improved treatment strategies for fungal peritonitis
may avoid development of these serious complications.
Fluconazole was reported as the first successful
treatment for fungal peritonitis in 1989 [8]. In
comparison with intraperitoneal (IP) amphotericin B,
fluconazole has the advantages of high bioavailability,
excellent peritoneal penetration, rare adverse reactions,
and can be used in outpatients [9,10]. Some resistant
Candida species have emerged and non-albicans
Candida species have increased since the introduction
of fluconazole. There is no consensus on the optimal
treatment regimen for fungal peritonitis and further
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evaluation of the efficacy of fluconazole in fungal
peritonitis treatment is needed.
Previous studies have shown that the incidence of
bacterial peritonitis was significantly decreased after
the introduction of the Y-set disconnect system and
twin-bag disconnect system [11,12]. However, the
effectiveness of these new dialysis systems in fungal
peritonitis is not well established. A previous study
found that the main risk factors for fungal peritonitis
were a recent episode of bacterial peritonitis and recent
exposure to antibiotics [13].
This study was designed to evaluate the efficacy of
fluconazole in fungal peritonitis treatment and the
incidence of fungal peritonitis in different dialysis
disconnect systems.

Patients and Methods
Between June 1988 and December 2002, a total of 813
patients with end-stage renal failure underwent chronic
ambulatory peritoneal dialysis (CAPD) treatment in our
dialysis unit. All patients had implanted double-cuffed
silastic Tenckhoff catheters (Baxter Healthcare Co,
Mountain Home, AR, USA). Patients were trained to
perform peritoneal dialysis using contemporary available
exchange systems including the conventional spike
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system, the Y set system (“ O” set, UltraSet, Baxter),
the twin-bag system (UltraBag, Baxter), and the
ultraviolet antiseptic system (UVXD, UV FLASH,
Baxter).
The medical records of all patients with fungal
peritonitis were reviewed to retrieve information on
factors that could affect the outcome of fungal peritonitis.
Diagnosis of fungal peritonitis was made if there
was an effluent cell count of 100/mL or greater, with
a differential cell count showing more than 50%
polymorphonuclear cells and a culture positive for fungi
on 1 or more occasions. The clinical and demographic
characteristics of patients including age, gender, cause
of end-stage renal disease, and education were recorded.
Data on total white cell and differential cell counts in
the peritoneal effluent were collected. Information
retrieved and analyzed included the presence of fever,

abdominal pain, antibiotic use within 1 month before
the onset of fungal peritonitis, time of catheter removal,
days of hospital stay, species of fungus causing
peritonitis, and antifungal agents administered.

Data analysis and statistics
Data are expressed as mean ± standard deviation unless
otherwise specified. The incidence of fungal peritonitis
was calculated as the number of fungal peritonitis
episodes divided by the total peritoneal dialysis duration
of all patients and presented as episodes per 100 patientmonths. The incidence density ratio for patients using
different dialysis disconnect systems was calculated.
Poisson distribution test was used to compare the
incidence of fungal peritonitis for patients treated with
different dialysis systems. Two-tailed Student’s t test
was used to compare the duration of hospital stay and

Table 1. Clinical characteristics of 20 cases of fungal peritonitis in peritoneal dialysis patients
Patient
no.

Age/
gender

Duration of
CAPD
(months)

Recent
bacterial
peritonitis

Recent
antibiotic
therapy

PD fluid WBC
Count
PMN
(cells/mL)
(%)

1
2

62/F
52/M

39
24

No
Yes

No
Yes

450
1800

86
97

3
4

41/M
14/F

48
1

No
No

No
No

NA
NA

NA
NA

5

31/F

11

No

No

NA

NA

6
7
8
9
10

54/M
57/M
52/F
45/F
41/M

1
7
26
16
14

No
Yes
No
Yes
No

No
Yes
Yes
Yes
Yes

1980
14200
5000
1140
800

85
91
20
20
90

11

60/M

2

No

Yes

620

70

12
13
14
15
16
17
18
19
20

59/F
61/F
64/F
55/M
61/F
38/M
42/F
34/M
20/M

25
19
28
30
29
6
13
26
24

No
No
Yes
No
No
Yes
No
No
No

No
No
Yes
Yes
Yes
Yes
Yes
No
No

2890
590
150
2280
590
NA
180
800
2390

27
85
90
48
14
NA
95
70
70

Therapy

AmB ip then PC removal
Fluconazole po then
PC removal
AmB ip then PC removal
Fluconazole po, AmB ip then
PC removal
Fluconazole po, AmB ip then
PC removal
Fluconazole po then PC removal
Fluconazole po then PC removal
Fluconazole po then PC removal
PC removal
Fluconazole po, AmB ip then
PC removal
Fluconazole po, AmB ip then
PC removal
Fluconazole po then PC removal
Fluconazole po then PC removal
Fluconazole po then PC removal
AmB iv then PC removal
Fluconazole iv then PC removal
Fluconazole iv then PC removal
Fluconazole iv then PC removal
Fluconazole po then PC removal
Fluconazole po then PC removal

Outcome

PD
Dieda
HD
HD
HD
HD
Diedb
Diedb
HD
Diedc
HD
HD
HD
HD
HD
HD
HD
HD
HD
HD

Abbreviations: CAPD = continuous ambulatory peritoneal dialysis; PD = peritoneal dialysis; HD = hemodialysis; WBC = white blood
cells; PMN = polymorphonuclear leukocytes; AmB = amphotericin B; iv = intravenous; ip = intraperitoneal; po = by mouth; PC =
peritoneal catheter; NA = not available
aDied of gastrointestinal bleeding.
bDied of respiratory failure with nosocomial infection.
cDied of fungal peritonitis.
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days between admission and peritoneal catheter removal
for patients receiving different antifungal treatments. A
p value of less than 0.05 was considered statistically
significant.

Results
A total of 24 episodes of fungal peritonitis was recorded
between June 1988 and December 2002; however, only
20 of these cases had detailed records available. The
overall incidence of fungal peritonitis was 0.12 episodes
per 100 patient-months.

Demographic and clinical characteristics
The demographics data of the patients and clinical
characteristics of the 20 fungal peritonitis episodes are
shown in Table 1. The mean age of patients was 47.2 ±
14.3 years. There were 10 males and 10 females. The
cause of renal failure was diabetic nephropathy in 10
patients (50%), chronic glomerulonephritis in 5 patients
(25%), hypertension in 3 patients (15%), transitional cell
carcinoma in 1 patient (5%) and unknown cause in 1
patient (5%). Eleven episodes of fungal peritonitis (55%)
Table 2. Causative fungi in 20 cases of fungal peritonitis in
CAPD patients
Causative fungi

No. of episodes (%)

Candida species
C. parapsilosis
C. albicans
C. glabrata
Other Candida speciesa
Trichosporin species
Madurella mycetomatis
Rhodotorula mucilaginosa
Others (unidentified)

6
3
2
3
2
2
1
2

(29)
(14)
(10)
(14)
(10)
(10)
(5)
(10)

Abbreviation: CAPD = continuous ambulatory peritoneal dialysis
tropicalis in 1 episode, Candida famata in 1, and
Candida haemuloniia in 1.
aCandida

occurred within 1 month of antibiotic use. Five episodes
of fungal peritonitis (25%) occurred in patients with
recent bacterial peritonitis. The mean duration from the
start of peritoneal dialysis to the development of fungal
peritonitis was 19.45 ± 12.78 months (range, 1 to 48
months). The clinical symptoms and signs of fungal
peritonitis included cloudy dialysate effluent (100%),
abdominal pain (70%), and fever (15%). The average
white cell count in effluent was 2241 ± 3431/µL, and
the mean percentage of neutrophils was 66.3 ± 30.0%.

Microbiology
Table 2 shows the causative organisms for the 20 cases
of fungal peritonitis. Candida species were the most
common pathogens, accounting for 67% (14 episodes)
of fungal peritonitis episodes, among which 14% (3
episodes) were Candida albicans and 52% (11 episodes)
were non-albicans Candida species. Among the nonalbicans species, Candida parapsilosis was the most
frequent, accounting for 55% (6 episodes) of the fungal
peritonitis episodes in our CAPD population. Other
fungal organisms isolated included Trichosporin asahii
in 1 episode, Trichosporin cutaneum in 1, Madurella
mycetomatis in 2, and Rhodotorula mucilaginosa in 1.

Disconnect system and fungal peritonitis
incidence
The incidence of fungal peritonitis in patients using the
different disconnect systems is shown in Table 3. Among
the 24 patients, the Y-set disconnect system was used in
11 (45.8%), twin-bag disconnect system in 8 (33.3%),
spike system in 3 (12.5%), and ultraviolet aseptic system
in 2 (8.3%). The incidence of fungal peritonitis was
0.36 episodes per 100 patient-months during Y-set
disconnect system use, 0.33 episodes per 100 patientmonths in the spike system, 0.17 episodes per 100
patient-months in the ultraviolet aseptic system, and
0.058 episodes per 100 patient-months in the twin-bag

Table 3. Incidence of fungal peritonitis in patients using different peritoneal disconnect systems
Dialysis system

Spike
Y-set
Ultraviolet antiseptic
Twin-bag
Total

No. of
patients (%)
3
11
2
8
24

(12.5)
(45.8)
(8.3)
(33.3)
(100)

Patient-months for
all patients

Incidencea

Incidence
density ratiob

p

915.7
3045.6
1198.9
13800.9
18961

0.33
0.36
0.17
0.058
0.12

5.69
6.20
2.93
1.00

<0.001
<0.001
0.04
<0.001

aIncidence

of episodes per 100 patient-months.
incidence density ratio represents the ratio of incidence for patients using the disconnect system compared with the incidence
for patients using the twin-bag disconnect system.
bThe
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disconnect system. The incidence of fungal peritonitis
in the spike system, Y-set disconnect system, and
the ultraviolet aseptic system was 5.69-, 6.20-, and
2.93-fold, respectively, the incidence for the twin-bag
disconnect system.

Treatment and outcome
Among the 20 patients with fungal peritonitis episodes
for which detailed medical records were available, 19
had undergone antifungal treatment and peritoneal
catheter removal, and the remaining 1 patient underwent
peritoneal catheter removal only. Two patients with mold
infection were treated with IP amphotericin B. One
patient with Candida glabrata infection was treated with
intravenous amphotericin B. Four patients with Candida
infection were treated with IP amphotericin B and oral
fluconazole. Twelve patients received oral or intravenous
fluconazole 100 to 200 mg per day. The mean duration
of admission before catheter removal was 12 ± 7.17 days
(range, 2 to 25 days). The mean duration of hospital
stay was 39.1 ± 31.43 days (range, 12 to 130 days). Data
from the 20 patients with medical records available
showed that only 1 patient died from fungal peritonitis.
Two of these patients died from respiratory failure as a
complication of nosocomial infection, and 1 died from
gastrointestinal bleeding. Among the surviving 16
patients, only 1 could resume peritoneal dialysis after
complete treatment, and the others had to be switched
to hemodialysis.
The 16 surviving patients were divided into 2 groups
based on the use of amphotericin B or not. The duration
of hospitalization until catheter removal and discharge
from the hospital were compared between these 2
groups. Six patients received treatment with either
amphotericin B alone or amphotericin B combined with
fluconazole. In this group, the duration from admission
to catheter removal was 13.5 ± 8.82 days, and the
hospital stay was 26.67 ± 10.01 days. Ten patients
received fluconazole only as antifungal treatment.
Among the patients who did not receive amphotericin
B, the duration from admission to catheter removal was
11.11 ± 5.84 days and the hospital stay was 28.33 ±
13.47 days. There was no significant difference in these
durations between the 2 groups.

Discussion
In this study, fluconazole had efficacy comparable to
amphotericin B alone or amphotericin B plus
fluconazole in the treatment of fungal peritonitis due to
118

yeast infection in peritoneal dialysis patients. Patients
using the twin-bag disconnect system had a significantly
lower incidence of fungal peritonitis.
Fungal peritonitis is an uncommon but potentially
life-threatening complication of CAPD. The incidence
of fungal peritonitis in our CAPD population averaged
approximately 6% of all peritonitis cases per year and
was similar to previous reports [1,14,15]. Similar
to previous reports, Candida species was the most
common pathogen in this series, accounting for 67% of
fungal peritonitis episodes [1,2,4]. Fifty two percent of
the episodes of fungal peritonitis were caused by
Candida species other than C. albicans, and 29% of the
episodes were caused by C. parapsilosis. C. albicans
was previously the most commonly reported pathogen
of fungal peritonitis [5,14,15]. However, a shift towards
non-albicans Candida, particularly Candida
parapsilosis, has been observed during the past 2
decades [1,2,16]. C. parapsilosis is a common skin
and subungual colonizer which has the ability to
adhere easily to synthetic material [17]. C. parapsilosis
infection is highly associated with catheter
implantation and its high prevalence as a cause of fungal
peritonitis in peritoneal dialysis patients is thus not
surprising.
Previous studies have consistently showed that prior
antibiotic use is an important risk factor predisposing
to the development of fungal peritonitis [1-3]. Treatment
with antibiotics has been suggested to suppress the
normal bacterial flora of the intestine inducing an
overgrowth of intestinal fungi, which in turn invades
across the intestinal mucosal barrier and reaches the
peritoneal cavity, causing fungal peritonitis if dialysate
is present [5,14]. In this series, 11 patients (55%) had
prior use of antibiotics, a slightly lower rate than in
previous reports [4].
Li et al [11] found that patients using the Y-set
disconnect and twin-bag disconnect system had a lower
incidence rate (more patient-months per episode) of
bacterial peritonitis than those using the conventional
spike system. A lower incidence of infection in patients
using the twin-bag system than the Y-set system was
also reported by Kiernan et al [18]. However, the
association of fungal peritonitis and peritoneal dialysis
system is not well established. This is the first report of
significantly lower incidence of fungal peritonitis in
patients using the twin-bag disconnect system. Because
all of the components of the twin-bag disconnect system
are preassembled and the whole system is sterilized as
a single unit, a lower rate of infection is expected.
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Current treatment recommendations for fungal
peritonitis from the International Society of Peritoneal
Dialysis include administration of successful antifungal
chemotherapy for 4 to 6 weeks and catheter removal if
there is no clinical improvement after 4 to 7 days. If the
catheter is removed, antifungal agents should be used
for an additional 10 days [19]. However, there is still no
consensus about the best time for catheter removal and
the best antifungal regimen.
Administration of IP amphotericin B has the side
effect of local irritation [5]. Fluconazole, a water-soluble
triazole derivative with good tissue penetration and oral
bioavailability, has been used since 1990. Pharmacokinetic
studies in CAPD patients showed good dialysate drug
concentrations against common Candida species with
oral fluconazole [9,10]. Some previous reports also
suggested that oral fluconazole with catheter removal
was an effective treatment for fungal peritonitis and
was comparable in efficacy to fluconazole plus 5fluorocytosine [8,20]. The prevalence of non-albicans
strains has been increasing and 5-fluorocytosine is not
available in many hospitals. This situation led us to
evaluate the efficacy of fluconazole in fungal peritonitis
treatment. In this series, 10 patients were treated with
oral or intravenous fluconazole alone plus catheter
removal. Only 1 patient (10%) died in the fluconazole
treatment group, a mortality rate comparable with a
previous study [5]. There was no significant difference
in the duration of hospital stay and days of hospitalization
until catheter removal between the amphotericin B and
fluconazole treatment group. Our results indicate that
fluconazole was effective in the treatment of fungal
peritonitis in CAPD patients, even when not combined
with 5-fluorocytosine.
In conclusion, this study found that oral or
intravenous fluconazole had comparable effect in the
treatment of Candida peritonitis. As fluconazole is
associated with fewer complications, a high
bioavailability, and is orally active, it should be the drug
of choice of for the treatment of fungal peritonitis due
to yeast. This study also showed that the twin-bag
disconnect system not only reduced the incidence of
bacterial peritonitis but also that of fungal peritonitis.
Fungal peritonitis has a high morbidity and mortality
rate and few patients can resume peritoneal dialysis after
its resolution. As certain risk factors for fungal peritonitis
cannot be removed or effectively prevented, such as
previous antibiotic use or recent bacterial peritonitis, use
of or switching to the twin-bag system may be beneficial
for all peritoneal dialysis patients.
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