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Candida, predominantly Candida albicans. The most 
important risk factor associated with the development 
of FP includes previous antibiotic therapy, particularly 
for bacterial peritonitis.[1] The management of FP 
poses a difficult challenge. International society of PD 
guidelines for peritonitis 2010 recommend immediate 
catheter removal once fungus is identified by microscopy 
or culture.[3‑5] The conventional antifungal regimens 
include fluconazole, amphotericin B and flucytosine 
alone or in combination, optimally based on fungal 
susceptibilities.[5] The newer agents such as caspofungin 
and voriconazole have the potential to alter treatment 
strategies for FP.[6‑8] The beneficial role of prophylactic 
antifungal in bacterial peritonitis reducing the incidence 
of subsequent secondary FP is controversial, with some 
favoring them[9,10] and others showing no benefit.[11,12]

Subjects and Methods

In this retrospective study, we reviewed the dialysis records 
of all 224 end stage renal disease (ESRD) patients initiated 
on continuous ambulatory peritoneal dialysis  (CAPD) 
between January 2005 and January 2012. We divided 
the study period into two parts: Period I (January 2005 
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ABSTRACT

Fungal peritonitis (FP) is a rare, but serious complication of peritoneal dialysis. We analyzed the incidence of FP, associated risk 
factors and outcome of patients with FP and evaluated the role of prophylactic antifungal agent in reducing its incidence. We 
studied all patients with FP from January 2005 to January 2012. Study period was divided into two parts, period I (January 2005 
to January 2010), when prophylactic antifungal was not used and period II (January 2010 to January 2012), when prophylactic 
antifungal (fluconazole) was used. A total of 142 episodes of peritonitis were documented during this period of which 20 (14%) were 
FP. During the study period I, 18 of 102 episodes of peritonitis (17.6%) and in the study period II (with antifungal prophylaxis), only 
2 of 40 episodes of peritonitis (5%) were due to fungal infection (P = 0.04). Nine out of 20 patients (45%) had prior exposure to 
antibiotics. Fungal isolates were Candida albicans in 65%, non‑albicans Candida in 25%, Rhizopus species in 5% and Alternaria 
in 5% of the patients. While 12 out of 20 patients (60%) recovered completely and were re‑initiated on continuous ambulatory 
peritoneal dialysis (CAPD), 4 of them expired (20%) and 4 others (20%) were shifted to hemodialysis. Use of prophylactic antifungal 
agent significantly reduced the incidence of FP (P = 0.04). We conclude that - fluconazole when used as a prophylactic agent in 
the setting of bacterial peritonitis significantly reduces the incidence of subsequent FP in CAPD patients.
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Introduction

Fungal peritonitis  (FP) is a rare but potentially fatal 
complication of chronic peritoneal dialysis  (PD), 
associated with high morbidity and mortality ranging 
between 20% and 30%. FP accounts for 1‑15% of all 
peritonitis episodes.[1] In those who survived peritonitis, 
the inflammatory process often causes irreversible 
damage to the peritoneal membrane leading to 
subsequent dropout from PD therapy in 40% of the 
patients.[2] The most common causative organism is 
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to January 2010), when prophylactic antifungal was 
not used and study period II (January 2010 to January 
2012), when prophylactic antifungal  (fluconazole) 
was used with bacterial peritonitis. All patients in the 
study period II received oral fluconazole at a dose of 
200 mg/day for 7 days as prophylaxis. During the study, 
demographic characteristics, cause of chronic kidney 
disease, details of PD prescription, presence of comorbid 
illness, duration on PD, peritonitis rates, prior history of 
fungal or bacterial peritonitis, nature of fungal isolates 
and clinical outcomes  (including mortality, loss of PD 
catheter and successful reinsertion of PD catheter) were 
the variables which were analyzed. The risk of prior 
exposure to antibiotics within the 12 weeks period before 
the onset of peritonitis was also analyzed.

The diagnosis of FP was based on the isolation of 
fungi from PD fluid in the setting of classical features 
of peritonitis  (fever, pain abdomen, cloudy peritoneal 
effluent containing 100 white blood cells/μl or greater 
with at least 50% polymorphonuclear cells).

The specimen sent for FP included CAPD fluid and 
CAPD catheter. Distal 2.5‑5  cm of the CAPD catheter 
was cut from the catheter hub and dropped into a sterile 
container. About 50 ml of PD effluent was centrifuged 
at 3000  g for 15  min. The sediment was used for 
microscopic examination with 10% KOH and calcofluor 
to look for fungal elements. The CAPD catheter tip 
was flushed with sterile saline using a needle and 
syringe and this was used for microscopy as above. The 
sediment and fluid from the catheter tip were inoculated 
in two Sabouraud’s dextrose agar tubes of which one 
was incubated at 37°C and the other at 25°C. Growth 
obtained was identified based on macroscopic and 
microscopic morphology.

Data was analyzed using Statistical Package for Social 
Sciences  (SPSS) 18  software version. Descriptive 
statistics were reported as mean ± standard deviation. 
Chi‑square test or Fisher’s exact test were used to assess 
the significance of variables between the two groups.

Results

We had a total of 224 patients on CAPD between January 
2005 and January 2012 with a cumulative follow‑up of 
5435.4 months. Demographic characteristics of the study 
population have been depicted in Table 1. Mean age of 
the study population was 51.9 ± 12.54 years with male 
to female ratio of 14:6. Twenty out of 142 episodes of 
peritonitis (14%) documented during the study period 
was due to FP. The mean duration on CAPD before 
development of fungal infection was 35.6 ± 6.2 months. 

Incidence of FP in our center was 1 episode every 
271.8 months.

Predominant cause of ESRD in this group was 
diabetic nephropathy  (50%). Other causes includes 
hypertensive nephrosclerosis  (15%, n  =  3), chronic 
glomerulonephritis  (15%, n  =  3), chronic interstitial 
nephritis (10%, n = 2) and others (10%, n = 2).

During the study period I, 18 of 102 episodes of 
peritonitis (17.6%) were due to fungal infection whereas 
during the study period II (with antifungal prophylaxis); 
only 2 of 40 episodes of peritonitis  (5%) were due to 
fungal infection. The incidence of FP was significantly 
lower during the study period II (P = 0.04). Majority of 
the patients presented with pain abdomen  (90%) and 
cloudy PD effluent (95%).

Common fungal isolate  [Figure  1] in our center was 
C. albicans accounting for 65% of the cases (n = 12) 
[Figure 2]. Other fungal isolates includes non‑albicans 
Candida 25%  (n  =  5), Rhizopus species 5% (n  =  1) 
[Figure 3] and Alternaria alternata 5% (n = 1) [Figure 4]. 
Among non‑albicans Candida species, three episodes were 
due to Candida tropicalis and two were due to Candida 
parapsilosis. Alternaria, a dematiaceous fungus is a very 
rare species, known to cause FP with only few case reports 
in the world literature. During the study period II, both 
episodes of FP were due to non‑albicans Candida species.

Prompt removal of Tenckhoff catheter was carried out 
in all 20 patients within 24 h of isolation of fungi either 
by culture or by demonstration of fungal filaments in 
gram’s stain. All patients were treated with appropriate 
antifungal agents.

Four (20%) patients died of sepsis and septic shock. Out 
of which two had non‑albicans Candida infection, one 
had C. albicans and the other one had Rhizopus species 
infection. Four  (20%) patients had technique failure 
because of severe peritoneal adhesions and were shifted 
to hemodialysis. Remaining 12 (60%) patients recovered 
completely and they were put back on CAPD after a latent 
period of 6‑12 weeks.

Table 1: Demographic characteristics of study population
Characteristics Pre‑prophylactic 

era (n=156)
Prophylactic 

era (n=94)
P

Age (years) 53.2±13.2 50.04±15.2 0.23
Sex (males), % 65 72 0.18
Diabetics, % 50 42.5 0.34
Mean duration 
on PD (months)

34.38±5.9 36.74±8.7 0.14

PD: Peritoneal dialysis
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We analyzed various parameters associated with poor 
outcomes  (mortality  +  technique failure) in patients 
with FP by logistic regression analysis. Three factors 
predicted poor outcome in our cohort:  (a) FP by 
non‑Candida species (P = 0.004), (b) prior exposure to 
antibiotics (P = 0.03) and (c) preceding history of bacterial 
peritonitis (P = 0.02). Though mean serum albumin was 
lower in patients with FP (2.4 g/dl) as compared to those 
with bacterial peritonitis (2.7 g/dl), the difference was 
not statistically significant (P = 0.09). Age, sex, diabetic 
status and clinical features were comparable between the 
two groups (FP vs. bacterial peritonitis). On subgroup 
analysis, infection due to non‑Candida species predicted 
higher risk of mortality (P = 0.03) [Tables 2 and 3].

Discussion

FP accounts for 3‑6% of all peritonitis episodes complicating 
PD in adults; however, in some centers, the numbers can 

be higher.[1] Indian studies have reported incidence of FP 
rates varying from 14.3%[13] to 23.88%, respectively.[14] In 
our study, FP accounted for 14% of all peritonitis episodes.

Most FP cases are caused by yeasts, with Candida species 
accounting for 70‑90% in adults and 80‑100% in the 
pediatric population.[1] We also noted C. albicans as 
the most common fungus isolated. The most important 
predisposing factor for the development of FP in CAPD 
patients is prior exposure to antibiotic therapy, especially 
for the treatment of bacterial peritonitis. The reported 
incidence of prior antibiotic exposure in CAPD patients 
with FP ranges from 34% to 80%, respectively.[2,13,15‑18] 
In our study, 45% of the patients had prior exposure to 
antibiotics. It has been postulated that broad‑spectrum 
antibiotics suppress the normal intestinal flora, leading 
to an overgrowth of intestinal fungi, which migrate 
across the intestinal wall to reach the peritoneal cavity 
and cause FP.[19]

Figure 1: Fungal isolates in our center
Figure  2: Gram stain morphology (×100) of Candida species colonies 
showing Gram-positive budding yeast cells

Figure  3: Lacto phenol cotton blue mount of Rhizopus species (×20) 
showing stolons connecting unbranched sporangiophores terminating in 
dark round sporangia with spores

Figure 4: Lacto phenol cotton blue mount of Alternaria (×40) showing dark 
septate hyphae bearing large conidia with transverse and longitudinal 
septations
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Though, a substantial proportion of FP occurs without 
recent exposure to antibiotics. The causes of these de novo 
cases of FP vary and may include direct contamination 
of the dialysis catheter during the exchange procedure, 
underlying intestinal pathology such as diverticulosis in 
the host[15] and environmental contamination.[20]

The PD catheter should be removed as soon as possible 
after a diagnosis of FP, as recent reports have shown that 
leaving the catheter in situ is associated with higher rates 
of mortality and technique failure.[2,17] The suggestion 
is that FP results in formation of a biofilm around the 
dialysis catheter, rendering the eradication of the fungal 
infection difficult without removal of the catheter.[21] 
Isolated cases of successful continuation of CAPD without 
catheter removal have been reported with the use of 
various regimens of intraperitoneal antifungal agents;[22] 
however, the overall success rate of this approach is 
low and many patients still eventually require catheter 
removal. The conventional empirical treatment for FP was a 
combination of intravenous amphotericin B and flucytosine 
or oral fluconazole and flucytosine.[23] The roles of newer 

antifungal agents such as caspofungin and voriconazole in 
the treatment of CAPD‑related FP remain to be determined. 
In our study, PD catheter was removed in all the patients 
and was treated with appropriate antifungal agents.

The mortality rate in CAPD‑related FP ranges from 5% 
to 53%, respectively.[2,13,15‑18,24] Consistently, many studies 
indicate that leaving the catheter in situ is associated with 
greater mortality.[2,13,16] One of the Indian study describes 
a mortality rate of 60.46%[14] in which PD catheter was 
left in  situ in most of the patients. Many patients are 
unable to resume CAPD after FP because of peritoneal 
fibrosis,[2,13,15‑18,24] which accounts for 40% of the cases. In 
our study, 60% patients were recovered completely and 
were reinitiated on CAPD. Nearly 20% of the patients 
were shifted to hemodialysis due to technique failure. 
Mortality rate due to FP in our center was 20%.

Given that recent antibiotic exposure is a recognized 
risk factor for FP in CAPD patients, administration of 
antifungal prophylaxis with every antibiotic prescription 
may help to reduce the occurrence of FP. The study of Lo 
et al.[25] demonstrated that 4‑times a day oral nystatin 
500,000 U with every antibiotic prescription significantly 
reduced both overall incidence and the incidence of 
antibiotic‑related Candida peritonitis in CAPD patients; 
however, two subsequent studies failed to confirm a 
benefit for nystatin prophylaxis.[11,12] We however did 
not administer antifungal prophylaxis in our PD patients 
with every antibiotic prescription. In patients with 
bacterial peritonitis, administration of prophylactic oral 
fluconazole throughout the time they received antibiotics 
significantly prevented the appearance of secondary 
FP.[9,10] In our center, we noticed a significant reduction 
in the FP rates with the use of prophylactic anti‑fungal 
agent (fluconazole) in patients with bacterial peritonitis.

The novel feature of this study is that, for the first time 
in our country a study has been conducted evaluating 
the role of antifungal prophylaxis in CAPD patients with 
bacterial peritonitis in Indian setting. The results favored 
the use of fluconazole prophylaxis. The limitation of our 
study is relatively small numbers. However, we also noted 
a change in the epidemiology of fungal isolates from 
C. albicans to non‑C. albicans in the post prophylactic era, 
after usage of fluconazole, which has not been reported 
by others in the West.

We conclude that patients with prior antibiotic exposure 
are at higher risk of developing FP  (odds ratio: 1.22) 
and C. albicans is the most common fungus isolated. 
Prophylactic antifungal agent in all patients with 
bacterial peritonitis significantly reduces the incidence 
of subsequent FP.

Table 2: Risk factors for poor outcome (technique failure 
and mortality)
Parameters Complete 

recovery 
(n=12)

Poor outcome: 
Technique 

failure/died (n=8)

P

Gender
Male 10 4 0.13
Female 2 4

Mean age 52.6±13.4 50.62±14 0.72
Diabetes mellitus

Present 6 4 0.67
Absent 6 4

Culture
Candida albicans 11 2 0.004
Non‑Candida albicans and 
other fungal isolates

1 6

Previous antibiotic exposure
Present 3 6 0.03
Absent 9 2

Preceding bacterial peritonitis
Present 2 6 0.015
Absent 10 2

Table 3: Risk factors for mortality
Parameters Complete 

recovery (n=12)
Death 
(n=4)

P

Culture
Candida albicans 11 1 0.03
Non‑Candida albicans and 
other fungal isolates

1 3

Previous antibiotic exposure
Present 3 3 0.2
Absent 9 1

Preceding bacterial peritonitis
Present 2 2 0.24
Absent 10 2
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