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Abstract Introduction

Peritoneal dialysis related peritonitis is a major risk fac- In India, it is estimated that over 150 per million
tor for drop-out of patients on continuous ambulatory persons develop end-stage renal disease (ESRD) each
preiemzsl €. DRI 6 GEEES siseiing SUEems OF year [1]. Hemodialysis (HD) is the most common renal
chronic peritoneal dialysis related peritonitis and micro- . .
biology is limited. In this regard, a retrospective, obser- replacement modality, followed by transplantation and
vational study was conducted at Post Graduate Institute peritoneal dialysis (PD) is distant third, usually per-force
of Medical Education and Research, Chandigarh, India, Cho|ce for pahents |n Whom HD |s e|ther not feas|b|e

wherein we reviewed medical records of chronic perito- s . - .
neal dialysis patients for 3 years between 01 July 2015 (dlf‘ﬁcylt terralnf affordal'mllt.y, arterio-venous access re
and 30 June 2018. We abstracted data pertaining to so- lated issues) or is contraindicated [2].

cial, demographic and clinical characteristics of patients,

occurrence of peritonitis including microbiological spec- It is estimated that chronic PD is utilized as a mo-

trum and outcomes. Conventional culture method involv- dality for long-term dialysis in more than 8500 pa-
ing manual inoculation was used in initial 1'% years, after tients in India [3]. Despite advancements in tech-
ggfhhaUto-mate(-jtCUItu{ed-(E:AC':TECt)' W6t1$ used. A total Odf nique and new generation of solutions [4], infective
retrospectively for infective peritonitis. Out of these, 74  Peritonitis (about 0.5 episodes per patient per year)
patients had 97 episodes of peritonitis; 54 patients had remains a major cause of PD drop-out, besides cath-
single episode and 19 had two episodes (repeat-16 and eter loss and transfer to HD [5]. Multiple risk factors
relapsing-3) and none had preceding or ongoing exit site such as socio-demographic, climate change, diabetes

or tunnel infection. Occurrence of peritonitis was highest
during monsoon (36%) and least during autumn (12%).
Cumulative culture positivity was 39.2% with gram-posi-
tivity in 60.5% patients. Predominant microorganism was
Staphylococcus epidermidis (23.7%) followed by Esche-

and presence of tunnel/exit site infection have been
associated with development of peritonitis.

Microbiological spectrum of PD peritonitis in devel-

richia coli (13.2%). 51 patients (74 episodes) recovered oping countries may be different from developed coun-
with antibiotic therapy alone, while 23 patients required tries, possibly due to differences in social, cultural and
peritoneal catheter removal in view of refractory (n-20)/ environmental practices [6]. There has been an increas-

fungal (n-3) peritonitis. 6.8% patients had peritonitis re-

; ; ing trend in the incidence of gram-negative peritonitis
lated mortality. Outcome with respect to recovery was . . ) CLe .
comparable (76.3%) in culture positive and culture neg- [7]. Early diagnosis with prompt initiation of therapy is
ative episodes. critical in preventing adverse outcomes [8]. The con-

temporary focus has shifted from lowering peritonitis
rates to improving outcome by early identification of
culprit organisms [9].
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With this background, we aimed to determine the in-
cidence of infective peritonitis including microbiological
spectrum and assess clinical outcomes following infec-
tive PD peritonitis.

Methodology

This is a single center, retrospective, observational
study conducted by the department of Nephrology,
PGIMER, Chandigarh, India. Our department provides
both outpatient as well as inpatient services to over
100 chronic PD [continuous ambulatory peritoneal
dialysis (CAPD)/automated peritoneal dialysis (APD)]
patients per month (including new as well as estab-
lished patients), hailing primarily from northern and
central India. All ESRD patients on chronic PD (CAPD/
APD) who had attended the PD clinic from 01 July
2015 till 30June 2018 were screened retrospective-
ly for infective PD peritonitis. We identified patients
who had infective PD peritonitis according to the In-
ternational Society of Peritoneal Dialysis (ISPD) 2016
guidelines [10]. Patients with history of peritonitis in
preceding one month, use of immunosuppressants
(except topical steroid) and peritonitis secondary to
non-infective causes were excluded.

Study procedure and follow-up visits

Medical records were retrospectively screened to
enroll eligible patients and information related to de-
mographic and clinical characteristics; type of perito-
nitis, time taken for developing current peritonitis ep-

isode and type of dialysis solution (glucose/non-glu-
cose based) was abstracted. Seasonal variation of the
episodes (Winter - December to February; Summer
- March to June; Monsoon - July to September; Au-
tumn - October to November) was also assessed.

Conventional culture method (involving manual in-
oculation and enrichment step followed by plating with
selective media) was used in the initial 1% years (01 July
2015 - 31 December 2016) followed by automated cul-
ture method - BACTEC (01 January 2017 - 30June 2018)
for processing of test samples. Laboratory data (total
and differential cell count, gram stain, culture and sen-
sitivity of dialysate effluent and complete blood count)
were recorded at baseline.

Follow-up data was collected on day 3 + 1 (visit 2), 5
+ 1 (visit 3), 14 + 2 (visit 4) and 45 + 7 (visit 5). Peritonitis
related mortality was defined as death occurring with
a positive peritoneal dialysate culture/due to sepsis,
during hospitalization for peritonitis or within 4 weeks
after onset of peritonitis [11].

Treatment protocol

Empirical intra-peritoneal (IP) antibiotics (vancomy-
cin and ceftazidime) targeting both gram-positive and
gram-negative organisms were started in treatment
naive patients as per departmental protocol and were
thereafter revised based on culture and sensitivity re-
ports. Patients already initiated on antibiotics from re-
ferring hospital whether IP/parenteral were continued/

(n = 447)

Total patient followed up at PD clinic

Lost to follow up
(Modality change, Transplant, Death, etc.)
(n=113)

(n=334)

Total patients screened

v

'

Peritonitis
(n=88)

No Peritonitis
(n=246)

v v

Non-infective etiology Infective etiology

(n=14) (n=74)
Episodes - 97
I
Males Females
(n=43) (n=31)
Episodes - 55 Episodes - 42

Figure 1: Study design.
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revised as per sensitivity reports/clinical assessment.
Any clinical deterioration (onset of systemic features/
severe sepsis/shock) mandated switch from IP to par-
enteral antibiotics. Antifungal prophylaxis was initiated
from 5" day onwards in all non/slowly resolving/refrac-
tory peritonitis episodes.

Statistical analysis

All enrolled patients with non-missing outcome
data were included for analysis. Descriptive statistics
were used to describe characteristics of study sub-
jects. Data has been presented as mean + SD (95% Cl)
and median (interquartile range) as appropriate. Cat-
egorical variables such as gender and co-morbidities
were expressed in percentage. Frequency of peritoni-
tis by gram-positive/gram-negative organisms, Myco-
bacterium tuberculosis and fungus was also estimat-
ed and expressed in percentage. Two-tailed P values
< 0.05 were considered statistically significant.

Results

A total of 334 patients on chronic PD were screened
retrospectively for peritonitis. 88 patients had abdomi-
nal pain with turbid effluent; however, 14 patients with
non-infective etiology were excluded (Figure 1). A total
of 74 patients (Males - 43; Females - 31) with overall
97 peritonitis episodes were observed during the study
period (Figure 2).

Demographic data

The mean (standard deviation) age (years) was 54.69

(12.3) for males and 55.24 (14.4) for females. The me-
dian (range) duration (years) of ESRD was 3.45 (0.15-
13.68) and that of peritoneal catheterisation was 2.54
(0.02-13.21), respectively. A total of 37 (50%) patients
had opted for CAPD while remaining were compelled
either due to arterio-venous access related issues - 14
(19%) or not tolerating HD - 23 (31%). Baseline demo-
graphic parameters in index study as summarized in
Table 1 did not differ between either sex except for
proportion of male chronic PD patients who received
services of care-giver (mostly wives) was statistically
significant (p < 0.02) in comparison to female chronic
PD patients who mostly self-performed, nevertheless
incidence of peritonitis was matched.

Table 1: Demographic characteristics.

Variables Male Female
Gender distribution 43 31
Age (years) 5469 55.24
Mean Weight (kgs) 60.81 | 56.80
BMI (kg/m?) 21.80 22.30
CAPD 40 24
PD Modality APD 8 2
Choice 20 17
Modality opted Compulsion 23 14
Self 10 20
Performed by Care giver 33 11
Peritonitis Episodes 55 42

Hospital facilities
(n=35)

Ambulatory PD clinic
(n=62)

Total patients (n = 74)

Total Peritonitis episodes - 97

v

v

'

Death
(5)

Male: 1, Female: 4

Resolved episodes
(74)

Catheter removal
& survived (18)
Male: 10, Female: 8

!

!

'

Single episode: 54
Male: 34
Female: 20

Relapse episodes: 3
Male: 1
Female: 2

Repeat episodes: 16
Male: 8
Female: 8

Figure 2: Follow up and outcomes of peritonitis.
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Table 2: Micro-organism wise - monthly distribution of peritonitis.

Strain and Microorganism Isolated Number of Peritonitis Episodes - Seasonal Variation
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Gram Positive  Staphylococcus epidermidis (09)

Staphylococcus haemolyticus (3)

1
Enterococcus faecium (3) 0
1
0

o o o o
o o o o
o o o -~
o =~ oN
o o o o
o o o N
O O -
o o o o
© O A a
- o o o
N O o -

Coagulase Neg Staphylococcus
®3)

Streptococcus haemolyticus (1)

Staphylococcus hominis (1)

Staphylococcus aureus (1)

Staphylococcus viridans (1)

Streptococcus pneumonae (1)
Total Episodes (23)

Gram Negative | Escherichia coli (5)

Pseudomonas stutzeri (3)

Pseudomonas aeruginosa (1)

Klebsiella pneumoniae (1)

Enterobacter cloacae (1)

Pantoea agglomerans (1)
Total Episodes (12)
Fungal Candida species (3)
Total Episodes (3)

Mycobacterium tuberculosis (0)

Monthwise culture positive

AN O = 000 OO -~ NMNW O o -~ o o

Monthwise culture negative

-
o
-
o

Outcomes Recovery from Peritonitis

©O = 00~ O O O OO0 OO0~ O W o o o/ o —~
= O N = O O O =~ 0O 0O 0 ~ 0 0o oo oo o o o
= W W = O 0O 0O 0 0O O 0O O O O =@ 0 o o o
N = N = O O O 0 O 0O 0O O O o=~ 0 o o o o
N N OO W O O 0O 0o 0O o0 o o o o w o o o o o
N N WO N O OO 000~ 0 0o ~0 0o o o o o
W =0 01 O O O = 2 O 0 O O =~ W o o o ~ o
W 0 0 W O MNN O O~ 0O 00 O oo o oo o
W WA WO OO O O O O O O =~ MO O o o o
= AW N O O O O O O 0O O o o MO o o o o
O W W o O O 0O 000000 ~0 U0l O ~ OO0 O

o

Catheter Removal and
survived

Death 1 1 0 0 0 1 0 1 0 1 0 0

Of the 74 patients, 64 (86%) were on CAPD with me-  quency of peritonitis episodes (36%, n = 35) was highest
dian (range) duration (months) of 12.58 (0.8-134) and  during the monsoon season (Table 2) followed by (30%,
10 (14%) were on APD with median duration (months) n = 29) episodes during winter and least (12%, n = 12)
o0f 9.13 (3.8-16.3). Underlying renal disease was diabetic  peritonitis episodes during autumn.
nephropathy in 33 (44.6%) patients, chronic glomeru-
lonephritis in 15 (20.3%) and remained idiopathic in 26
(35.1%) patients. Glucose-based dialysis fluid was used At baseline, all individuals had cloudy effluent. At
in 60 (81.1%) patients with additional icodextrin use in ~ presentation, there was increased dialysate leukocyte

14 (18.9%) patients. Majority (79.7%, n = 59) had under- ~ count with median (range) count of 900 (150-15000)
gone 3 x 2 L exchanges/day. cells/mm?3, and differential count had neutrophil pre-

) ) ] ~ dominance [median (range) - 81% (68-100)]. A total of

Overall 54 patients had single episode of peritoni- 16 gifferent micro-organisms were isolated (Table 3)
tis (Males - 34, Females - 20). 19 patients had second  ith cumulative culture positivity in 39.2% (n = 38/97).
episode (Males - 8, Females - 11) with majority being | jnitial 1% years culture positivity was noted in 32.7% (n
repeat episodes {n-16; median duration of 77 (32-375) — 16/49) and increased to 45.8% (n = 22/48) with use of
days}. 3 patients had relapsing peritonitis; median dura-  automated culture technique in the latter half of study
tion of 14 (10-25 days) and a single male patient had five  period. All culture positive samples demonstrated sin-
episodes of infective PD peritonitis. No patient had prior  gle micro-organism. Among culture positive episodes,
or ongoing exit site or tunnel infection. Amongst 19 pa-  60.5% (n = 23/38) and 31.6% (n = 12/38) were caused
tients who had second episode of peritonitis, only iden- by gram-positive and gram-negative microorganisms
tifiable breach in technique was a recent change in the respectively with predominant microorganism being
caretaker in 13 patients, of which only 4 patients had  Staphylococcus epidermidis (23.7%) followed by Esch-
formal training in PD care. We observed that the fre- erichia coli (13.2%). Three peritonitis episodes (7.7%)
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were caused by Candida species. Diagnosis of tubercu-
lar etiology in two patients was retrospective following s ol wo o
. . . o N o o o > o
peritoneal catheter removal through contrast imaging g g N 2:_ 2 g N
and omental biopsy; both patients improved after an- L~ o o« - -~
ti-tubercular therapy (ATT) and subsequently opted for
HD modality. S
Management of peritonitis §
o\o o o o o o
The most frequently prescribed antibiotics were IP E 5 2 % g & R %
vancomycin and ceftazidime as per our departmental 6 I83J T8 88
protocol. Switch from IP to parenteral antibiotics in view e
of clinical deterioration (onset of systemic features/se- ‘g
vere sepsis/shock) was required in 23% of peritonitis 3 o
episodes. g ° < % g 3 3\r. 32
. . 6 AN O < (I~ M~ | —
Clinical outcome L L TN T A L B
(]
Recovery was noted in 68.9% patients (n = 51/74) 2
and 74.8% episodes (n = 74/97). 63.9% (n = 62/97) of in- K
fective peritonitis episodes were managed in outpatient ':;
setting. However, 36.1% (n = 35/97) of infective perito- g gf < o\(: = § = o\(:
nitis episodes necessitated inpatient management. 23 S 39859 5 2
patients required removal of peritoneal catheter in lieu °
of refractory (n-20)/fungal (n-3) peritonitis. Mortality y 2
related to peritonitis was seen in 5 patients {Escherichia = %
coli-1, Candida-1, culture negative-3}. Outcomes with -*g ﬁ
respect to recovery were comparable (76.3%) in both e 5 X o ¥R
P . oA £ 9 R o &N N
culture-positive (n = 29/38) and culture-negative (n = L 3 83NI8 =g
45/59) episodes. Staphylococcus epidermidis peritoni- 6 °
tis was observed in 9 patients out of which 8 recovered g 3
and 1 required peritoneal catheter removal. Escherichia 5 £ . .
coli peritonitis was observed in 5 patients out of which c § = = 5 =
2 recovered, 2 required peritoneal catheter removal % £ G 3 6 25838 5%
and 1 patient expired following refractory septic shock. T~ 8 §8 5L 58 ¢E5C
s 9§ £ E ¢ %E E QE
Overall 6.8% (n = 5/74) patients had peritonitis related 2 5 & 2 5z 52 £ 52
mortality (Escherichia coli-1, Candida-1 and culture neg- S O 010|001 /<0«
ative-3). "
(=
Discussion £ o < -
N DO < - <
. . L . o N © o »m N N~
This study spanning over 3 years offers insight into "
the etiology and outcomes of PD related peritonitis in 2
patients on CAPD from northern India, which is ger- 2 © < o
mane to clinical decision making. Overall peritonitis rate g 28583 85
observed in our study was 0.74 episodes per patient per -
year, which is more than the recommended guidelines g
of less than 0.5 episodes per patient per year. Most of 2
the peritonitis episodes were managed on out-patient -t
basis, however hospitalization was necessary in about :.%
36% of total peritonitis episodes. 5 ol ol vlole |Slo
(=] O M O~ N - ™
Our study has demonstrated an overall high culture _ — = T
negative rate (60.82%); value far greater than that sug- = o % N % %
gested in ISPD guidelines (< 20%). Culture negativity rate 2 % g = g g -~
between 28-70% with conventional culture technique 3 8¢ B g 2 §
[12] and over 50% with use of automated system has al- @ 24 £ = ‘;(: < =
ready been reported [13] from the Indian sub-continent s 3 28z s a2
. . . . T ® 35> < g9
and summarized in Table 4. Higher culture-negative E L O0Ow n o Qo
peritonitis in present study is probably multifactorial 2
with administration of antibiotics before dialysate eval- » N o T e © I~
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uation in 22% of culture negative peritonitis episodes, for treatment change by virtue of its observational and
might have contributed to false culture negativity. Fur-  retrospective nature, besides limitation of being a single
ther non-adherence to ISPD recommendations with  center study, nevertheless reiterates improved culture
regard to culture specimen collection and processing  positivity with automated culture techniques over con-
methods during use of conventional techniques might ventional culture method.

also have contributed to culture negativity. However, .

o i : Conclusion

sample size is too small to draw firm conclusions.

This single center study is probably one of the larg-
est in terms of cohort and period of time from north-
ern India to describe the demography, microbiology
and treatment outcomes of infective PD peritonitis.
Information with respect to the seasonal variation
and outcomes of peritonitis may help in prognostica-
tion besides guiding clinicians to take adequate pre-
ventive and therapeutic measures.

We observed higher incidence of gram-positive peri-
tonitis (58.9%) than gram-negative (30.8%); (p < 0.004)
results were similar to a study in South India by Gup-
ta, et al. (2011). Nevertheless, clinical recovery in our
study was comparable (76.3%) in both culture positive
and culture negative peritonitis. Better recovery rate
may point towards proper and timely use of empirical
antibiotics and later supported by culture and antibiotic

susceptibility results. Acknowledgements
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