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ABSTRACT

Background: Fungal peritonitis represents one of the most serious complications in patients on CAPD therapy. In the
present study we analyze PD patients who developed fungal peritonitis.

Methods: In between January 2000 to August 2015, we retrospectively identified fungal PD peritonitis episodes,
examined the demographic features, incidence, predictors, causative fungi and outcome.

Results: We analyzed 65 episodes of PD associated fungal peritonitis which includes 89.3% Candida species, 1.5%
yeast and 9.2% dimorphic fungi. Association between predictors and pathogens was found significant at 0.05 levels.
Catheter removal (47.1%) and loss of life (20.6%) was significantly more frequent in patients with diabetes,
glomerulonephritis required maximum hospitalization while cure rate (55.6%) was more significant in patients with
hypertension. Data were significant at p value of 0.05.

Conclusions: Our results suggest that prompt identification of predictors may force us for early intervention to reduce
mortality and technique failure in PD associated fungal peritonitis. Early availability of direct microscopy of dialysate
pellet became useful for the rapid, aggressive and judicious management of the fungal peritonitis and was the reason
of high cure (27.7%) and low mortality (15.7%) in our case series.
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INTRODUCTION

2010 recommend immediate catheter removal once

Fungal peritonitis (FP) is a rare but serious complication
of peritoneal dialysis (PD).! It is associated with
temporary and frequently permanent cessation of PD. The
lethality, although variable, remains very high? because
the fungi form a biofilm on the surface of the silastic
catheters that reduces the penetration of antifungal
agents.® Fungus penetrates the peritoneal cavity through
intraluminal or periluminal pathways and cross the
intestinal mucosa, or enters through the hematogenic
pathway due to a distant fungal infection.* The reported
incidence of FP accounted for 3%-30% with high
morbidity and mortality ranging between 20%-30%5.
International societies of PD guidelines for peritonitis

fungus is identified by microscopy or culture.® Risk
factors for developing fungal peritonitis have not been
clearly determined. Numerous situations have been listed
which play an important role in the appearance of the
myecotic infection. Therefore the focus of this study was
to analyze the demographic features, incidence,
predictors, causative fungi and outcome of PD associated
fungal peritonitis.

METHODS
It is a retrospective study involving patients undergoing

CAPD at our centre who developed peritonitis over a
period of 16 years, from Jan 2000 to August 2015. Out of
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402 patients, 65 end stage renal disease (ESRD) patients
developed fungal peritonitis. Aerobic, Anaerobic,
mycobacterium and polymicrobial peritonitis were
excluded from the analysis due to their different
outcomes.

As per the peritoneal dialysis related infection
recommendations published by ISPD in 2010°% the
patient’s exchange bags, containing effluent dialysate
were received in the microbiology laboratory for macro
level examination, microscopic examination and
culturing simultaneously. From these bags, 100 ml of
fluid was withdrawn with a sterile needle and syringe
under aseptic conditions. The fluid was centrifuged in
sterile tubes at a rate of 3000 g for 15 minutes and
supernatant was discarded, leaving 0.5 ml. In the
centrifuged deposit, 10 ml of sterile distilled water was
added together and the mixture was shaken vigorously on
vortex for 30 sec. This mixture then was divided into 4
parts of 1 ml, 3 ml, 3 ml and 3 ml each. 1 ml was further
divided for staining characteristic like gram stain, Z.N.
stain, and lacto phenol cotton blue film, while 3 ml in FA
bottle for isolation of aerobes and fungi, 3 ml in FN bottle
and remaining 3 ml in MP bottle for the isolation of
anaerobes and mycobacterium respectively. These three
inoculated bottles were further incubated in Bact Alert
3D system following standard protocols. The isolated
fungi were re-examined microscopically to ensure the
staining and morphologic characteristic. Each positive
specimen was inoculated on Sabouraud dextrose agar
(M286) and Sabouraud cycloheximide chloramphenicol
agar (M664).

Cultures were routinely incubated at 250 ¢ and 370 ¢ and
examined daily for up to 4 weeks. The identification of
individual fungi was based on standard methods such as
microscopy, morphology, colonial characterization,
pigment production, rate of growth while yeast
identification was done by Vitek-2 (Biomeurix, France).
Hence the noteworthy observation of our case series was,
microscopy became available within 3 to 5 hrs. and
identification along with antibiogram of Candida species
(89.3%) and yeast(10.8%) was made available within 48
hrs. remaining 9.2% dimorphic fungi was identified
within 4-6 days after the clinical diagnosis was made.

The following definitions were used in the article.
Previous bacterial peritonitis episodes have been
suggested that fungal peritonitis appears most of all after
episodes of bacterial peritonitis. Prior antibiotic use was
defined as the use of an antibiotic for a suspected
infectious disease in the 30 days, 3 months and 6 months
prior to development of FP. Prolonged time in the
dialysis program means when time is elapsed from
insertion of the peritoneal catheter. Prolonged time with
the peritoneal catheter inserted means maintaining the
catheter after detecting the fungal infection. Use of
immunosuppressive agents referred to steroid or
immunosuppressive use for at least 2 weeks prior to the
diagnosis of FP. Hospitalization is considered to be a risk

factor when an infection of nosocomial origin occurs in
the 30 days, 3 months, and 6 months prior to
development of FP. Co-existence of an extra peritoneal
fungal infection explains when patient is suffering of
extra peritoneal fungal infection that causes a fungal
peritonitis through a haematogenic pathway.

Statistical analysis was performed using chi square test
and contingency coefficient. Data were expressed as
mean + standard deviation. Statistical significance was
defined at a p value of 0.05.

RESULTS

During the period from Jan 2000 to June 2015, 402
ESRD patients were initially on CAPD. The total no. of
episodes of fungal peritonitis during the entire period was
65. The average rate of fungus peritonitis for the entire
period was 2.6 episodes/CAPD year. Their base line and
demographic data are summarized below.

Baseline characteristic of the patients:

Sex (M/F) 89.2%/10.8%

Age (Year) 58.29 + 8.845

Duration of dialysis (Months) 18.26 + 8.080
Body height 1.56 + 0.040

Body weight 63.68 + 6.806

Primary causes of ESRD
Glomerulonephritis 32.3%

Diabetes 52.3%

Hypertension 13.9%

Other/Unknown 1.5%

In our case series fungal peritonitis was presented with
abdominal pain, sub-acute intestinal obstruction, nausea,
vomiting, often fever and cloudy dialysate. The 65
episodes of FP were caused by various fungi (Figure 1).

138%
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Figure 1: Spectrum of fungal pathogens.
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Candida species remained the most common pathogen,
accounting for 89.3% of the fungal peritonitis among
which 78.5% were non albicans and 10.8% were C.
albicans. Among non albicans C. tropicalis 13.8% was
the most frequent fungi isolated. Other than Candida
species, yeast was isolated in 1.5% cases while 9.2% was
dimorphic fungi (Figure 2).

1.5%

H Candida albicans ® Non albicans i Yeast ® Di morphic fungai

Figure 2: Percentage of candida albicans, nonalbicans,
yeast and dimorphic fungi.

Association between predictors and pathogen reveals
30.8% de novo episodes and remaining 60.2% episodes
of FP predisposed by different predictors. Among de
novo non albicans were 23.1. The strongest predictor to
predispose the fungal infection was previous bacterial
peritonitis episode (16.9%). It was first time when
analysis was done between predictors and pathogen and
was found significant at 0.05 levels (Table 1).

Statistical analysis of primary cause of ESRD, predictors
and outcome showed that catheter removal (47.1%) and
loss of life (20.6%) was significantly more frequent in
patients with diabetes while in glomerulonephritis,
patient required maximum hospitalization for resolution
of peritonitis. Cure rate (55.6%) was more significant in
patients with hypertension. It was also noticed that de
novo infection was more frequent  with
glomerulonephritis. ~ Statistical ~analysis has been
calculated separately in all the primary causes of ESRD
with outcome and predictors and was found significant in
case of diabetes and glomerulonephritis at p value of 0.05
(Table 2).

Table 1: Association between predictors and pathogen.

- el Contingency
Predictors Candida Non Dimorphic Bl df chi- L
. . - coefficient
albicans albicans fungi _ square
Previous bacterial 0 7 1 3 11
peritonitis episodes  0.0% 10.8% 1.5% 4.6% 16.9%
Wide- rum
antibiog weament 2 3 v ;
: . 0.0% 4.6% 0.0% 1.5% 6.2%
in previous months
Prolonged time in
the dia?ysis 0 ! 0 0 !
0.0% 10.8% 0.0% 0.0% 10.8%
programme
e T U S U
: 6.2% 0.0% 0.0% 0.0% 6.2%
catheter inserted
Administration of *
immune 0 6 0 0 6 21 51.990 0.667
suppressants or 0.0% 9.2% 0.0% 0.0% 9.2%
corticosteroids
Hospitalisation 0 oL o 0 o
0.0% 15.4% 0.0% 0.0% 15.4%
ocraperioneal 3 0 0 ;
: ; 0.0% 4.6% 0.0% 0.0% 4.6%
fungal infection
De novo 3 15 0 2 20
4.6% 23.1% 0.0% 3.1% 30.8%
Total 7 51 1 6 65
10.8% 78.5% 1.5% 9.2% 100.0%

* Significant at p value 0.05.
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Table 2: Correlation among primary cause of ESRD, predictors and outcome.

Predictors

Outcomes
Loss of

Loss of

Hospitalization

Change of

Cure

Pearson

chi-square

life

catheter

modality

* Previous bacterial 2 9 0 0 0 11
peritonitis episodes 5.9% 26.5% 0.0% 0.0% 0.0% 32.4%
Wide-spectrum
antipiotic treatment in 5.9% 8 0% 8 0% 8 0% 8 0% g 9%
previous months ’ ’ ’ ’ ’ ’
Administration of 0 0 0 2 2
immune suppressants

- - 0.0% 0.0% 0.0% 0.0% 5.9% 5.9%
or corticosteroids
a 20 54.220
Hospitalization 0 v g 1 e 8
0.0% 0.0% 8.8% 2.9% 5.9% 17.6%
Coexistence of an
extra peritoneal 2 0 0 0 0 2
; . 5.9% 0.0% 0.0% 0.0% 0.0% 5.9%
fungal infection
1 7 3 0 0 11
POE 2.9% 20.6% 8.8% 0.0% 0.0% 32.4%
Total 7 16 6 1 4 34
20.6% 47.1% 17.6% 2.9% 11.8% 100.0%
Prolonged time inthe 0 0 1 _ 3 4
dialysis programme 0.0% 0.0% 11.1% 33.3% 44.4%
Administration of 1 1 0 0 5
IMMUNE SUPPTessants 1 190 19 194 0.0% - 0.0% 22.2%
b or corticosteroids 9 10.125
T 0 0 0 1 1 '
REEDIE I 00%  0.0% 0.0% - 111%  11.1%
De novo 0 0 1 - L 2
0.0% 0.0% 11.1% 11.1% 22.2%
1 1 2 5 9
vz 111%  11.1% 22.2% - 55.6% 100.0%
Wide-spectrum
antibiotic treatment in 8 0% 8 0% g 506 -- 8 0% g 506
previous months =70 =70 ~70 =70 ~70
Prolonged time inthe 2 1 0 _ 0 3
dialysis programme 9.5% 4.8% 0.0% 0.0% 14.3%
Prolonged time with
; 0 0 0 3 3
the peritoneal catheter 5 5o, o4 0.0% - 143%  143%
inserted
Administration of 5 0 0 5
¢ immune supprgssants 0.0% 9.5% 0.0% -- 0.0% 9.5% 18  39.317
or corticosteroids
o 0 2 1 0 3
Hospitalization 00%  9.5% 4.8% - 0.0% 14.3%
Coexistence of an
. 0 0 1 0 1
2l el 0.0%  0.0% 4.8% ” 0.0% 4.8%
fungal infection
0 0 2 5 7
De novo 0.0% 0.0% 9.5% - 23.8% 33.3%
Total 2 5 6 ) 8 21
9.5% 23.8% 28.6% 38.1% 100.0%
Prolonged time with 0 0 1 1
g the peritoneal catheter 5 50, o5 0.0% - 100.0%  100.0%
inserted
0 0 0 1 1
Vs 00%  0.0% 0.0% - 1000%  100.0%

*D — Diagnosis, a — Diabetes, b — Hypertension, ¢ — Glomerulonephritis, d — Unknown. Note: a & c are significant at p value 0.05 while

b & d is not significant.
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DISCUSSION

Fungi are widely found in human environment being part
of the normal flora of the skin and mucosa but in certain
conditions, they can become pathogenic.” The rupture of
the coetaneous barrier as a result of the presence of
peritoneal catheter and decrease cellular immunity due to
uremia also predispose to FP.! Moreover continuous
exposure of peritoneal cells to non-physiological
peritoneal dialysis solution may result in an impairment
of the local peritoneal host defense mechanism increasing
susceptibility to fungal infection.” Fungi enter the
peritoneal cavity through touch contamination at the time
of PD exchange of invasion of skin by the offending
organisms from the exit site through the tunnel of the
peritoneum.®

Fungal peritonitis frequently resulted in catheter removal
(33.8%), hospitalization (21.5%), change in modality
(1.5%), loss of life (15.4%) and cure 27.7%.

Patients with fungal peritonitis present a higher rate of
bacterial peritonitis episodes than patients without FP**3,
sometimes more than two times higher,**™ owing to the
fact that the peritoneal inflammation can increase
susceptibility to a fungal invasion. In our case series
16.9% episodes followed previous bacterial peritonitis.

Four (6.2%) patients had received broad spectrum
antibiotics with in the preceding months due to different
clinical conditions like UTI, upper respiratory infection
and bacterial vaginosis.

Other predictors are prolonged time in the peritoneal
dialysis programme and the time elapsed from insertion
of the peritoneal catheter.®**** According to our case
series 10.8% and 6.2% FP episodes occurred due to
prolonged time in dialysis program and prolonged time
with the insertion of the peritoneal catheter respectively.

Maintaining the catheter after detecting the fungal
infection is related to a worse prognosis, and on some
occasions has been the main factor causing failure of the
technique and mortality.***>*° In the present case series
out of 65 patients 18 patients had the catheter left in situ
whereas 22 patients had the catheter removed
immediately after the fungal diagnosis was made and in
14 patients catheter was removed within 3 to 5 days
during hospitalization. Cheng et al reviewed 58 patients
with fungal peritonitis reported in the literature who
continued CAPD without catheter removal.®® However,
Wang et al reported out of 67 patients 11 patients had the
catheter left in situ however; they believed this approach
may only be applicable in very mild cases of FP.

For the timing of catheter removal, immediate after
pathogen identification was recommended both in the
2010° and 2005 ISPD guidelines, compared with the
2000% I1SPD guidelines that suggested catheter removal if

clinical improvement did not occur after 4-7 days of
therapy.

Hospitalization is considered to be a predictor when an
infection of nosocomial origin occurs in our case series
15.4% FP occurred after hospitalization.**?

In six (9.2) of the fungal episodes patients received an
immunosuppressive agents within two weeks prior to FP.
Coexistence of an extra peritoneal fungal infection causes
peritoneal infection through a hematogenic pathway.'>?
In our case series 4.6% FP episodes were found in
females all three were partially treated with vaginal
candidiasis.

CONCLUSION

In conclusion careful and continuous training of patients,
especially in hand washing technique and in doing the
connection, are critical for preventing exogenous factors
causing peritonitis with rare environmental fungi and
with those colonizing the skin because dimorphic fungi
did not require antibiotic pressure.

We analyzed the association between the predictors and
pathogens and conclude that prompt identification of
these predictors provides opportunities for early
aggressive intervention for fungal peritonitis and helps to
reduce mortality and technique failure. In addition, FP is
highly suspected with previous bacterial peritonitis and
attention should be paid to those with diabetes and
glomerulonephritis owing to high risk of mortality. Direct
microscopy of the dialysate pellet should be available
within few hours following the diagnosis of the infectious
episode, which may become extremely useful for the
prompt, aggressive and judicious management of the
fungal episodes and probably that was the reason of high
cure (27.7%) and low mortality (15.7%) in our case
series.
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