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Peritonitis in Continuous Ambulatory Peritoneal Dialysis
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ABSTRACT

Introduction: Access to hemodialysis is limited in Nepal due to geographical terrain and hemodialysis
centers being mostly limited to major city. Therefore, continuous ambulatory peritoneal dialysis is
likely to be a better option in Nepal. In 1998, CAPD was initiated in Nepal without success. High rate
of peritonitis was cited for failure. Hot tropical climate and poor sense of hygiene among patients
was thought to be responsible for the high rate of peritonitis. A new CPD program was started in
2002 in our institute. We reviewed the incidence of peritonitis and factors predisposing.

Methods: All chronic renal failure patients on CAPD since 2002 to 2007 were included in the study.
They were followed up for complications and treatment outcome. Patients complicated with peritonitis
(N=19) and patients without peritonitis (N=31) were compared.

Results: A total of 50 patients were enrolled and mean duration of dialysis was 12 month per patients
(Total patients month=600). Twenty six episodes of peritonitis in 19 patients were recorded during
this period. Fourteen episode of peritonitis were culture positive. Culture sterile peritonitis was
recorded in 12 episodes. Low serum albumin was predisposing factors for peritonitis and peritonitis
rate was higher in end stage disease related due to diabetes mellitus.

Conclusion: Peritonitis rate was comparable in our new program. Thus peritonitis is not a limiting

factor for growth of CAPD in Nepal. Hypoalbuminemic and diabetic patients are prone for CAPD
related peritonitis.
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INTRODUCTION

Peritoneal dialysis (PD) is an important modality in the
treatment of end-stage renal disease apart from
hemodialysis and kidney transplantation.” PD offers
advantages like simplicity of the therapy, reduced need
for trained manpower, minimal technical support and
potential cost savings.’

One deterrent to choosing PD is higher morbidity and
mortality associated with infection.’ The major infectious
complications are peritonitis and tunnel infection.*
PD-associated peritonitis contributes significantly to
morbidity and modality failure.'

Access to hemodialysis is limited in Nepal due to
geographical terrain and lack of trained manpower, poor
socioeconomic status in spite of huge burden of ESRD
patients.’ Therefore; continuous ambulatory peritoneal
dialysis (CAPD) is a better option of dialysis. In 1998,
CAPD was initiated without success. High peritonitis
rate was cited for failure.® Hot climate and poor hygiene
were thought to be responsible. The objective of this
study was to find out the rate of peritonitis and
predisposing factors in CAPD.

METHODS

A prospective observational study of all renal failure
patients who were initiated on chronic peritoneal dialysis
in Department of Medicine, BPKIHS from 2002 to 2007.
Ethical approval was taken for the study. After proper
counseling and education to family, CAPD was started
and caretaker was trained for home peritoneal dialysis
and also checked for proper technique and necessary
precautions. Supportive medical treatments were continued
and revised during follow up visits. CAPD nurses followed-
up these patients in nephrology clinics and during ward
admission for any complications. The data were collected
in a predesigned proforma. The CAPD nurses along with
resident doctor in dialysis unit were responsible for the
data recording.

Peritonitis was diagnosed if patient reported cloudy
effluent and/or pain abdomen and had dialysate white
cell count >100/mL of which 50% or more were
polymorphonuclear leukocytes.® Confirmation of all
episodes was attempted by microbiological culture of
samples taken prior to antibiotic administration. Patients,
who had exit site or tunnel infections in addition to
peritonitis, were also included. The number of days until
the first episode of peritonitis was determined from the
day of initiation of CAPD until the onset of peritonitis,
or until the end of the study period if there were no
peritonitis episodes.”’® All patients were on prophylactic
mupirocine ointment. All the cases of CAPD associated
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peritonitis were admitted in medical ward initially and
treated with intravenous antibiotics and outcome recorded
and followed up.

The peritonitis rate was determined for all episodes of
peritonitis. The peritonitis rate was calculated as the
total number of episodes of peritonitis divided by total
patient-months and was reported as either
episodes/patient—-month or episodes/n patient— months.’
Patients complicated with peritonitis (N=19) and patients
without peritonitis (N=31) were compared by t-test for
quantitative variables and by corrected Chi-square‘Xz)
test for qualitative variables. The statistical calculations
were done by using statistical package for social sciences
(SPSS) version 11 for windows.

RESULTS

Total patient were 50 in this study. The mean age of
our CAPD was 61.85 years. Most patients were male
(N=41). The Baseline characteristics of all patients have
been shown in table-1. Mean duration of dialysis was
12 months per patient (Table 1). The total duration of
follow-up was 600 patient—-months. Nineteen patients
developed peritonitis and 31 were free of peritonitis.
Total episodes of peritonitis were 26 in 19 patients during
this period. The rate of peritonitis was 4.33
episodes/patient—-month or 4.33 episodes/100 patients-
months. Fourteen patients had single episode of peritonitis
where as 3 patients had two episodes and 2 patients
had three episodes.

Table 1. Baseline characteristics of 50 ESRD patients on
CAPD

Characteristics Mean with %/Range SD

Agelyrs) 61.86 (42-81) 9.508
Sex, Male 41 (81) -
Duration of ESRD(month) 5.78 (1-36) 8.117
Etiology of CKD Diabetes Mellitus 31 (62) -
Hypertension 12 (24) -
APKD 2 (4) -
Chronic GN 3 (6) -
Obstructive
nephropathy 2 (4) -
Co-morbidity 38 (76) .
Systolic BP (mmHg) 145.76 (80-250) 26.853
Diastolic BP (mmHg) 88.96 (70-130)  14.033

GFR (ml/min)
Haemoglobin (mg/dl)

8.269 (3.78-12.8) 2.4178
9.254 (4.6-13.5) 2.2224
3.231 (2.1-4.8)  0.6456
353.48 (14-1305) 307.573

Serum albumin (mg/dl)
Duration of CAPD (days)
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Twenty patients expired during follow up and only 9
patients had history of peritonitis but only in 2 patients,
the cause of death was due to consequence of peritonitis.
Fourteen episodes of peritonitis were culture positive
(staphylocoocus aureous-7, Psedomonous aurigonosae-
3, acinetobacter spp-3, streptococci-1). Culture sterile
peritonitis was recorded in 12 episodes (patients).

Two patients in each group were shifted to hemodialysis
therapy due to poor response with treatment for peritonitis.

All the possible predisposing variables such as age,
duration of end stage disease at the starting of peritoneal
dialysis, blood pressure, estimated glomerular filtration
rate or creatinine clearance (by Cockcroft-Gault equation)
at the onset of CAPD, blood hemoglobin, serum albumin,
duration on CAPD, sex of patient, initial cause of kidney
failure such as diabetes mellitus, hypertension or others
and presence of co-morbidities such as hypertension,
underlying ischemic heart disease for development of
peritonitis were analyzed and shown in table 2A and
2B but only low serum albumin was statistically significant
predisposing factors for development of peritonitis(P
value<0.001) and incidence of peritonitis was higher in
end stage disease related due to diabetes mellitus than
other causes (41.9%) (Table 2, 3).

Table 2. quantitative variables comparison by t-test

Variables  Peritonitis Number Mean +Std.Dev P value

Age (yrs) Absent 31 62.06+10.478 0.976
Present 19 61.53+7.933

Duration of ~ Absent 31 4.94+7.624 0.353

ESRD (month) Present 19 7.16£8.902

Sys BP

(mmHg) Absent 31 146.71+£31.196 0.872
Present 19 144.21+£18.353

Diastolic ~ Absent 31 89.94+14.380 0.667

BP (mmHg) Present 19 87.37+£13.680

GFR (ml/dl) Absent 31 8.130+2.2397 0.472
Present 19 8.497+2.7321

Hemoglobin

(mg/dl) Absent 31 9.284+2.4601 0.904
Present 19 9.205+1.8314

Albumin

(mg/dl) Absent 31 3.294+0.687 <0.001
Present 19 2.432+0.338

Duration of

CAPD (days) Absent 31 420.03+£260.26 0.296
Present 19 499.89 +258.40
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Table 3. Qualitative variables comparison by X test

Variables Number Peritonitis (%) P value
Sex Male 41 17 (41.5) 0.485
Female 9 2 (22.2)

Diabetic

nephropathy Present 31 13 (41.935) 0.666
Absent 19 6 (31.578)

Hypertensive

nephropathy Present 12 3 (25) 0.470
Absent 38 16 (42.105)

Co-morbidity Present 38 17 (44.736) 0.160
Absent 12 2 (16.666)

DISCUSSION

Peritonitis is a common complication and sometimes a
serious problem in patients undergoing continuous
peritoneal dialysis and representing the most frequent
cause of peritoneal catheter loss and discontinuation of
PD.""" The high rate of peritonitis in 1977 was in large
part attributable to the PD exchange systems and
technique. Since the introduction of the Y-set, flush-
before-fill exit-site care, treatment Protocols, technology
advances are a large contributor to the decline in peritonitis
rates worldwide. The flush-before-fill technique was
tested in vitro and was shown to remove 100% of
Staphylococcus epidermidis, 60% of S. aureus, and 30%
of Pseudomonas aeruginosa from tubing when flushed
with 100 mL of fluid immediately after inoculation.'

In a review of seven randomized trials with a total of 485
patients, Maiorca and Cancarini'® reported a significantly
lower risk of peritonitis with the Y-set than with standard
spike systems [RR: 0.64; 95% CI: 0.53 to 0.77]. These
authors also reviewed eight randomized trials comprising
7,417 patient— months and found a significantly lower rate
of peritonitis with the Y-set than with the standard spike
(RR: 0.49; 95% CI: 0.40 to 0.61).

The rate of peritonitis was 4.33 episodes/100
patient—-months in our new program. Though it was
higher than the other recent study but it is in decreasing
trend also. The initial rate of peritonitis in 1977 was 5.8
episodes/patient—year. The initial high rate of peritonitis
may be related to low education of patients, due to
relatively new therapy, the awareness regarding CAPD,
in many times mishandling of catheter during abdominal
examinations leading to micro trauma and relatively poor
follow-up that may resulted in decrease reinforcement
of the preventive measures for infections. That rate
gradually declined, so that by 2004, the annual rate was
0.35 episodes/patient-year. This rate, 1 episode for
every 34.3 patient—-months, is lower than the recently
reported average of 1 episode for every 25
patient—-months'”'®and the peritonitis rate was 1 episode
each 11.14 and 8.83 patient months, which was not
significantly different in study done on Eighty-one patients

178 APR-JUN, 2010



Sharma et al. Peritonitis in Continuous Ambulatory Peritoneal Dialysis

with either on the O-set (39) or the UVXD germicidal
system (42)."

In our study, the common cause of peritonitis is
staphylococcal aureus and it is similar to organism pattern
seen in study done by .” Most of the episodes of peritonitis
are caused by touch contamination of the dialysis tubing
or by extension of the catheter exit site or tunnel infection.
Coagulase-negative and coagulase-positive staphylococci
are the two most common organisms, accounting for 50%
or more of all CAPD peritonitis. Other gram-positive and
gram-negative bacteria and fungi account for the rest.

The mortality due to peritonitis is only in 2 cases out of 50
cases and which is similar to other causes of death in ESRD
patients undergoing peritoneal dialysis. Peritonitis can be a
significant cause of death in patients undergoing peritoneal
dialysis. In one retrospective Spanish study of 565 patients,
41 of 693 episodes of peritonitis resulted in death (6 percent).”
Hypoalbuminemia was significantly associated with
development of peritonitis and there was a high incidence

of peritonitis in diabetes patients and it may be attributed
due to impaired immune function in these patients in our
study. Similar result®

CONCLUSIONS

The peritoneal dialysis modality offers an effective
alternative to hemodialysis. Patients who are unable to
undergo or to tolerate hemodialysis can choose to perform
PD. Low serum albumin and diabetes patients are prone
for CAPD related peritonitis. A robust and more studies
are needed to support this finding in long term and to
encourage CAPD in our set up.
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