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INTRODUCTION: 
Fugal peritonitis complicating CAPD is not uncommon in our center. 
Since continuous ambulatory peritoneal dialysis (CAPD) was 
introduced as a treatment modality for patients with end stage renal 
disease (ESRD), peritonitis has been one of the most important 
complications that can lead to technique failure. Fungal peritonitis is a 
rare but serious complication of CAPD, being responsible for 2.6-
14.3% of all peritonitis episodes occurring in this set of patients [1-9]. 
Given the high complication rate that may result in mortality and 
technique failure, fungal peritonitis is considered to have a particularly 
poor prognosis [8-10].

The diagnosis of peritonitis was based on clinical manifestations 
(abdominal pain, nausea, and fever) and a cloudy appearance of the 
dialysis efuent (DE), with a WBC count of >100 cells/mm3 (with 
neutrophil predominance). Diagnosis was conrmed by the isolation 
of the same fungus from >1 DE sample. Candida species constitute the 
most common isolate, accounting for 70-89% of cases [5-8]. For the 
identication of C. albicans, a screening test of the germination tube 
was initially performed. If the result was negative (for C. albicans), the 
Api-System CAUX20 or Api-System ID 32C (bioMe´rieux) was used. 
Susceptibility testing of all isolated Candida species to the antifungal 
drugs 5-uorocytosine, amphotericin B, nystatin, miconazole, 
econazole, and ketoconazole was performed rst by the method of 
Drouhet and Dupont [11] and second by determination of the MIC with 
use of the commercially available ATB-fungus test (bioMe´rieux).
 
Predisposition to fungal infections is multi-factorial; possible 
predisposing factors  include diabetes  mel l i tus ,  use  of 
immunosuppressive drugs, a break in sterile technique and extensive 
use of antibiotics for bacterial peritonitis.

During the 12 months of this center activity, 9 of 71 peritonitis episodes 
were fungal in origin (12.6%). This is a rather high percentage 
compared to that reported from other centers in recent years [6-9]. The 
aim of this study is to evaluate the clinical features, predisposing 
factors, and outcomes of those episodes.

CASE SERIES: 
Between Oct-2019 and Oct-2020 85 patients with ESRD underwent 
regular PD at Pacic Medical College & Hospital, Udaipur, 

Rajasthan.; all of them were on CAPD. Peritoneal dialysis access was 
achieved with a Tenckhoff catheter; most catheters were inserted by 
open surgical dissection and a few were inserted by means of the 
modied Seldinger technique. 

During this period, 71 episodes of peritonitis were recorded; 9 of them 
were fungal in origin (12.6%). The nine episodes occurred in 9 
different patients; 6 males and 3 females, with a mean age of 57.2 years 
(range 42 – 67 years). Three of them were diabetic. All patients had 
received antibiotics within one month of fungal peritonitis: 8 patients 
had received intraperitoneal (IP) antibiotics for bacterial peritonitis 
and 1 patient had received oral antibiotics for exit site infection.

All patients presented with abdominal pain and cloudy efuent, 5 of 
them had fever, 2 had diarrhea and 1 had vomiting. The dialysate white 
cell count varied between 200-1905/mm3, with neutrophil 
predominance in all cases. 

Gram stain of the deposit yielded the diagnosis in the majority of cases. 
Culture was performed from the dialysate deposit on solid culture 
media (MacConkey, blood agar and chocolate agar) incubated for 72 
hours at 37°C. The interval between presentation and diagnosis of 
fungal peritonitis varied between 2 – 24 days; 7 cases were due to 
Candida species and 2 cases were due to Aspergillus; further 
identication of Candida subtypes was not feasible.

The treatment of FP included administration of amphotericin B (20–25 
mg iv q.d.) and 5-uorocytosine (50 mg in every 2-L PD bag) for 14 
days, followed by administration of uconazole (100 mg po q.d.) for 1 
month. If there was no clinical improvement, the PD catheter was 
removed on the fth to seventh day of treatment, intraperitoneal 
administration of 5- uorocytosine was stopped, and the patient was 
treated by hemodialysis for 4–6 weeks. After this period, a new 
catheter was inserted in patients who recommenced PD treatment.

The mean interval between the diagnosis of fungal peritonitis and 
catheter removal was 2.5 days (range 1-6 days). 

One of the three diabetic patients died from sepsis three days after 
catheter removal; in her case the catheter had been removed within 24 
hours from diagnosis.
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ABSTRACT
 Introduction: In recent years, the frequency of bacterial peritonitis in patients with end-stage renal disease treated by peritoneal dialysis (PD) has 
been reduced because of improvements in dialysis equipment and a better approach to treatment. Nevertheless, fungal peritonitis (FP) remains a 
serious complication associated with high rates of morbidity and mortality. The reported incidence of FP is 2%–10.2%, the mortality rate is 
5%–25%, and 40% of patients with an episode of FP are switched to hemodialysis. The most common cause of FP is Candida species, with Candida 
albicans predominating.
The incidence of fungal peritonitis (FP) and the fungi that caused FP were evaluated during 1-year period from Oct-2019 to Oct-2020 at Pacic 
Medical College & Hospital, Udaipur, Rajasthan. 71 episodes of peritonitis occurred, 9 (12.6%) of which were caused by fungi. Early diagnosis of 
FP and prompt therapy decreases morbidity and mortality. Here we describe the clinical features, predisposing factors, and outcomes of these nine 
cases. 
Case series: Clinical presentation of fungal peritonitis did not differ from other cases of peritonitis. Among the nine cases that were diagnosed in 
our center, seven cases were due to Candida species and two were due to Aspergillus. All patients had received antibiotic therapy within one month 
of diagnosing fungal peritonitis; eight of them had received intraperitoneal (IP) antibiotics for a previous episode of bacterial peritonitis and one 
patients had received a course of oral antibiotics for exit site infection. three of the patients were diabetic. The treatment of FP included 
administration of amphotericin B (20–25 mg iv q.d.) and 5-uorocytosine (50 mg in every 2-L PD bag) for 14 days, followed by administration of 
uconazole (100 mg po q.d.) for 1 month, and all had their dialysis catheter removed. One patient died, and the others were transferred permanently 
to hemodialysis (HD). Two patients developed encysted intra-abdominal uid collections 15 and 48 days after catheter removal.
Conclusion: FP is a serious complication of PD leading to loss of ultraltration and discontinuation of PD treatment. The prompt diagnosis of FP 
and the early institution of therapy decrease the rates of morbidity and mortality.
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The other 2 diabetic patients also had his catheter removed within 24 
hours of diagnosis and were shifted to HD. They showed prompt 
clinical improvement but they presented again after two weeks with an 
abscess in the old tunnel tract that required surgical drainage, and an 
encysted uid collection in the anterior abdominal wall that was 
aspirated under ultra-sound guidance. The encysted uid did not re-
accumulate and the patient has been doing well on HD since then.

Another patients (fourth & fth) had her catheter removed four days 
after the diagnosis of fungal peritonitis and were shifted to HD. they 
showed good initial response to treatment but presented again after 48 
days with an encysted intra-abdominal uid collection that was 
aspirated under ultra-sound guidance. 

The sixth patient with Candida peritonitis had concomitant 
Staphylococcus epidermidis peritonitis which was sensitive to 
cefazolin. He responded well to a combination of antifungal and 
antibacterial treatment with no complications, and was shifted 
permanently to HD.

th thThe another three patients (7 , 8 ,& 9th) patients responded well to 
treatment and had no immediate or long term complications in spite of 
the catheter being removed after 6 days of the diagnosis in one of them; 
all three were transferred permanently to HD.

DISCUSSION:  
FP is a serious complication of treatment with PD, with high rates of 
morbidity and mortality. In patients undergoing PD, many factors are 
present that are liable to favor the occurrence of FP, including rupture 
of the cutaneous barrier, as a result of the presence of the catheter, and 
reduced cellular immunity during chronic end-stage renal disease.
 
The proportion of CAPD related peritonitis due to fungi is currently 
12.6 % in our center, which is comparable to that reported in the 
literature (2.6 – 14.3%) [1-9]; however, the proportions reported from 
most centers in more recent years are lower than ours [6-9]. The 
causative organism was Candida species in 7 out of 9 patients (77.7%), 
in agreement with data from the literature (70 – 89.3%) [1-9].

All our patients had received antibiotics within one month of fungal 
peritonitis; 8 received intraperitoneal antibiotics for bacterial 
peritonitis and 1 received systemic antibiotics for exit site infection. 
Susceptibility testing revealed that amphotericin B was the only 
antifungal agent to which all recovered organisms were susceptible.

Another predisposing factor was diabetes mellitus in three of the 
patients. Intraperitoneal or systemic antibiotics were hence the major 
predisposing factor for fungal peritonitis in our patients. 

Several suggestions proposing to reduce the incidence of fungal 
peritonitis were raised. Avramovic et al attributed their low incidence 
of fungal peritonitis (2.6%) to the in-hospital treatment of bacterial 
peritonitis episodes [12]. Prophylactic use of oral nystatin or 
uconazole during antibiotic therapy has also been suggested to play a 
role in preventing fungal peritonitis [13].

Brian et al [14] suggested that removal of the dialysis catheter and 
treatment with uconazole may provoke the formation of massive 
peritoneal adhesions and recurrent peritoneal abscesses, as has 
happened to two of our patients. They believe that temporary 
discontinuation of peritoneal dialysis is neither essential nor desirable 
in the management of fungal peritonitis, and they suggest that 
peritoneal lavage with a temporary catheter and administration of 
intraperitoneal and oral antifungal agents offer an effective alternative 
regimen for the management of fungal peritonitis in CAPD patients. 
This approach needs further study.

CONCLUSION: 
FP is a serious complication of PD leading to loss of ultraltration and 
discontinuation of PD treatment. The most frequently isolated fungi 
are C. albicans. Treatment requires administration of antifungal 
agents, especially amphotericin B, to which organisms are still 
susceptible, and early removal of the peritoneal catheter. The prompt 
diagnosis of FP and the early institution of therapy decrease the rates of 
morbidity and mortality.
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