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peritoneal dialysis (CAPD) which to the best of our 
knowledge is the first such reported case in the pediatric 
age group, and thereafter, briefly discuss the therapeutic 
dilemma of treating such cases.

Case Report

A-seven-year-old boy on CAPD presented with fever, 
vomiting, and pain in the abdomen. Peritonitis was 
suspected based on the clinical signs as well as the 
cloudy PD fluid effluent. This was confirmed by PD fluid 
cytology, which showed a cell count of 1020/ml with 
92% neutrophils. He was started on intraperitoneal 
(IP) ceftazidime and vancomycin, but failed to show 
any signs of clinical improvement. At 72 h, the PD fluid 
culture was confirmed to be Klebsiella pneumoniae (KP)-
secreting ESBL (confirmed by the double disk synergy 
test). Culture sensitivity showed it to be resistant to not 
only cephalosporins, but also to imipenem, ciprofloxacin, 
and aminoglycosides. It was sensitive only to meropenem, 
polymixin, gatifloxacin, and trimethoprim [Table 1]. As 
none of the sensitive antibiotics were featured in the ISPD 
recommended list of IP antibiotics, he was started on 
intravenous meropenem along with oral co-trimoxazole. 
The child showed excellent response, becoming 
asymptomatic in 72 h. The antibiotic was continued for 
2 weeks and a repeat PD fluid analysis showed a normal 
cell count and sterile culture. At the 12 month follow-up, 
the child continues to be successfully managed on CAPD, 
with no significant change in his membrane character as 
per his repeat Peritoneal Equilibration test (PET) results.

Introduction

Peritonitis remains an important complication of peritoneal 
dialysis (PD), despite improvement in connectology.[1] The 
problem has been further compounded by the growing 
menace of antibiotic resistance, which is a global problem, 
and is especially important for children on PD because 
of the combination of susceptible patients and high 
antibiotic selection pressure. The emergence of extended 
spectrum beta lactamase (ESBL)-producing gram-negative 
Enterobacteriaceae (primarily Escherecia coli, Klebsiella 
pneumoniae, and Proteus Mirabilis) is challenging as 
it is efficient and inactivates even the third generation 
of cephalosporin. These Enterobacteriaceae frequently 
present a therapeutic dilemma, as they are often resistant 
to the intra-peritoneal antibiotics recommended by the 
International Society of Peritoneal Dialysis (ISPD).[1] We 
hereby present a case of ESBL producing K. pneumoniae 
(KP) peritonitis in a child on continuous ambulatory 
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Discussion

Plasmid-mediated ESBL was first described in 1983 
among Serratia marcescens and KP.[2] As a result of point 
mutations in the genes coding the plasmid-mediated 
enzyme, they are capable of hydrolyzing all beta 
lactamase, except carbapenams. Among gram-negative 
bacteria this has become the most important mechanism 
of resistance to beta lactam agents, and worldwide there 
has been a significant rise in its incidence.[3] Even in the 
tertiary care hospital in Kolkata, where the index case was 
treated, the incidence of ESBL among Enterobacteriaceae 
has increased from 35% in 2006 to 52% in 2010. Although 
initially ESBLs were more confined to hospital-acquired 
infection, the recent trend has shown a worrisome 
increase in its prevalence among community-acquired 
infection.[4,5] Despite this, there are very few published 
reports on ESBL peritonitis among patients on PD, with 
none from the pediatric age group.[6,7] To some extent, 
this can probably be attributed to difficulties associated 
with identification of ESBLs.[8] Controversy exists 
regarding choice of the optimal laboratory method for 
detecting ESBLs. Any method that relies exclusively on 
phenotypic expression of beta lactamase fails to detect all 
cases of ESBLs. The current recommendation advocates 
the use of the double disk synergy test, and its routine 
use should decrease the chance of missing an ESBL. In 
this, the diameters of the inhibition zones are compared 
between the cefotaxime/ceftazidime disks alone, and 
in combination with clavulanic acid. An organism is 
interpreted as containing ESBL if there is an increase in 
zone size greater than or equal to 5 mm, comparing the 
combination disk to cephalosporin alone.[9] Although 
scarce, the published studies do indicate that the 
incidence of peritonitis in CAPD patients due to ESBL-
producing Enterobacteriaceae is on the rise.[6] This seems 
to be true even in our hospital, where over the last year, 
four cases of ESBL peritonitis have been isolated out 
of a total of 140 PD fluid cultures. Although this is still 
small in number, there has been a definite rise when 

compared to its incidence in previous years. Fortunately, 
the index case has been the only pediatric case that we 
have encountered. Apart from this increasing trend in the 
occurrence of ESBL, these studies have also demonstrated 
a higher incidence of treatment failure and death in 
this group when compared to the non-ESBL group.[6] 
Increased adverse results might be because of a delay in 
the initiation of appropriate antibiotic therapy, secondary 
to problems in detecting the ESBL-producing strains. In 
addition, the ESBL strains are also often co-resistant to 
other classes of antibiotics such as fluroquinolones and 
aminoglycosides, making treatment challenging.[10] Uses 
of cephalosporin and gastric acid inhibitors have been 
associated with ESBL.[6] Our case did have both the risk 
factors, as he had been given cephalosporins twice over 
the last 3 months for suspected sepsis, and was also on a 
regular proton pump inhibitor for ‘heartburn’. It has been 
shown that prolonged gastric acid inhibition results in 
intestinal bacterial overgrowth,[11] and hence, although 
not definitely proven, this may explain the increased 
incidence of ESBL peritonitis, particularly among those 
also being exposed to cephalosporins.

Intravenous meropenem is usually the drug of choice 
for systemic ESBLs, but the picture is not clear for 
ESBL peritonitis. Parturi et al. documented failure 
in the resolution of ESBL KP peritonitis, despite 
intravenous meropenem as well as removal of the PD 
catheter.[7] In contrast, we did achieve a good response 
with intravenous meropenem, but we combined it with 
oral cotrimoxazole. Localized treatment, that is, IP 
antibiotic, is the recommendation for peritonitis among 
patients on PD.[1] Unfortunately, similar to our case, 
most of the IP antibiotics recommended by the ISPD 
guideline are often found to be resistant to ESBL, and IP 
use of Meropenem is not mentioned in the guideline. A 
single case report is available on the use of IP flomoxef (a 
synthesized oxacephem) in ESBL peritonitis, in an adult 
on CAPD.[12] Due to the absence of strong evidence as 
well as it not being readily available, we did not use it in 
our case. A recent case report has documented success in 
the treatment of Enterobacter aerogenes infected diabetic 
foot with intra-peritoneal meropenem, which achieved 
an excellent blood level.[13] This success needs to be 
studied in a scenario of ESBL peritonitis, before it can 
be recommended.

T h e  i n c r e a s i n g  r e p o r t  o f  E S B L - p r o d u c i n g 
Enterobacteriaceae highlights the urgent need for studies 
exploring the role of IP antibiotic-like meropenem vis-à-
vis parenteral therapy, as well as the need for a revision 
of the ISPD recommendations, incorporating suggestions 
for ESBL peritonitis. Finally, one has to remember that 
judicious use of antibiotics and infection prevention 

Table 1: Sensitivity pattern for the extended spectrum 
beta lactamase producing Klebsiella pneumoniae strain
Antibiotics Sensitivities MIC (microgm/ml)
Imipenem R 4
Meropenem S 0.5
Gentamicin R >16
Amikacin R >64
Tobramycin R >16
Ampicillin/Sulbactam R >32
Ampicillin R >32
Cefepime R >64
Cefazolin R >64
Ciprofloxacin R >4
Gatifloxacin S 1
MIC — Minimum inhibitory concentration 
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measures like hand wash and proper exit site care will 
still be the most efficacious step in our fight against these 
emerging multiple antibiotic-resistant bacteria.
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