
JNHRC Vol. 14 No. 2 Issue 33 May - Aug 2016111

O
ri

gi
na

l A
rt

ic
le

J Nepal Health Res Counc 2016 May - Aug;14(33): 111-5

INTRODUCTION
Longer exposure of bacterial strains to the most 
commonly used antibiotics, Beta-lactams, for treatment 
of infection has caused induction of an enzyme 
extended-spectrum beta-lactamases (ESBLs) in bacteria, 
showing extended activities against newly developed 
Beta-Lactams.1,2 Recent global surveys have shown, 
a significant increase in the ESBL rate.3-10 Klebsiella 
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pneumoniae, an important pathogen causing urinary 
tract infections (UTIs), pneumonia, and intra-abdominal 
infections in both community and hospital settings has 
been frequently found to be ESBL producers.11 Infections 
caused by ESBL-producing pathogens are problematic 
when co-existed with resistance to other antimicrobial 
class, limiting the available therapeutic options,12 with 
delay in the detection and reporting causing increased 
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morbidity, mortality and healthcare costs.13

However, we lack enough evidence on the current 
epidemiology and clinical pattern of K. pneumoniae in 
Nepal.14,15 Hence, this study aimed to determine the 
prevalence of ESBL-producing K. pneumoniae in urine 
samples of patients visiting a tertiary care hospital of 
Kathmandu, Nepal.

METHODS

This prospective study was conducted in the department 
of Pathology and Microbiology Laboratory of Capital 
Hospital and Research Center, Kathmandu. A total 
of 1986 clean catch mid-stream urine (MSU) samples 
collected in a wide mouthed sterile container were 
processed in between July to December 2014 from the 
patients attending to the hospital. 

All samples were inoculated on MacConkey’s agar 
and Blood agar, incubated at 37˚C for overnight, and 
colonies from significant bacterial growth (≥ 105 colony 
forming unit / ml) plate were processed. The organisms 
were identified by standard techniques. K. pneumoniae 
isolates obtained as a pure and predominant growth 
from the clinical specimens were only considered for 
this study.

Routine disc diffusion susceptibility testing was 
performed by Kirby- Bauer’s disc diffusion method as 
described by CLSI.16 Various antimicrobial discs used 
were: amikacin (30 µg), gentamicin (10 µg), norfloxacin 
(10 µg), nitrofurantoin (300 µg), nalidixic acid (30 µg), 
co-trimoxazole (1.25/23.75 µg), ceftriaxone (30 µg), 
ceftazidime (30 µg), imipenem (10 µg). 

According to CLSI guidelines, strains showing zone of 
inhibition of ≤ 25 mm for ceftriaxone were selected for 
conformational test for ESBL.17

ESBL production was confirmed among potential ESBL-
producing isolates by phenotypic tests. Microbial 
sensitivity tests were done on the Mueller-Hinton agar 
plates with disc diffusion method according to the 
Kirby-Bauer method.18 3rd-generation cephalosporins, 
ceftazidime (30 µg) disc and ceftazidime + clavulinic 
acid (30 µg + 10 µg) disc and Cefotaxime (30 µg) and 
Cefotaxime + clavulanic acid (30 µg +10µg) disc were 
placed with 25 mm apart. An increase of ≥ 5 mm in zone 
of inhibition for ceftazidime + clavulinic acid compared 
to ceftazidime  or Cefotaxime + clavulanic acid compared 
to Cefotaxime was confirmed as ESBL producers.

The antimicrobial agent discs were obtained from 

HI-Media Laboratories Pvt. Ltd., Mumbai, India. K. 
pneumoniae ATCC 700603 (ESBL positive) strain was used 
as control throughout the study.

RESULTS

Out of 1986 mid-stream urine samples  were subjected 
for culture, 368 (18.53%) samples showed significant 
bacteriuria, E. coli was the most common organism 
isolated from UTI cases (83.96%), followed by K. 
pneumoniae (10.33%). Other less common isolates were 
Proteus spp. (1.90%), Staphylococcus aureus (1.63%) and 
Pseudomonas spp. (1.09%) (Table 1).

Table 1. Distribution of uropathogens among 
the growth positive UTI cases.

Name of the organisms Number 
(percentage) Percentage

E. coli 309 83.96

Klebsiella pneumoniae 38 10.33

Proteus spp. 7 1.90

Staphylococcus aureus 6 1.63

Pseudomonas spp. 4 1.09

Enterobacter spp. 3 0.82

Acinetobacter spp. 1 0.27

Total 368 100

Initial screening of these isolates for ESBL production 
showed 18/ 38 (47.37%) of Klebsiella pneumoniae strains 
to be ceftriaxone resistant. Phenotypic confirmatory 
disc diffusion test (PCDDT) revealed 7/38 (18.42%) of 
Klebsiella pneumoniae isolates to be ESBL positive.

Figure 1. ESBL pattern of Klebsiella pneumonia.

ESBL positive K. pneumoniae were isolated from a wide 
range of age group, i.e., 16-67 year. Out of the 18.42% 
(7/38) confirmed ESBL positive K. pneumoniae isolates, 
71.42% (5/7) were seen in female population of wide 
age distrubution. Remaining 28.58% (2/7) ESBL positive 
K. pneumoniae isolates were seen among the age group 
of 46 and above male population studied (Table 2). 
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Table 3. Comparing anthropometric and 
biochemical measurements between <10 % or ≥ 10 
% risk of CVD predictions.

Age group
ESBL positive K. pneumonia

Male Female Total
< 15 0 0 0
16 – 30 0 2 2
31 – 45 0 1 1
46 – 60 1 1 2
> 60 1 1 2
Total 2 5 7

With regard to the antibiotic susceptibility pattern of 
ESBL positive K. pneumoniae isolates, Imipenem (100%) 
was found to be the most effective antimicrobial drug 
followed by Nitrofurantoin (71.43%) whereas, Nalidixic 
acid (28.57%) was the least effective antibiotic (Figure 
2).

Figure 2: Antibiotic resistivity pattern of ESBL 
positive Klebsiella pneumoniae

DISCUSSION

Urinary Tract Infections (UTIs) are the second most 
common bacterial infectious diseases in humans 
acquired both in the community and hospital settings. 
ESBLs have emerged gradually during the last decades in 
species of Enterobacteriacae and their prevalence reach 
alarming rates.19 Infection caused by such pathogens 
often limits therapeutic options and cause treatment 
failures.20,21 The present study was carried out to 
detect ESBL producing K. pneumoniaeand determine 
the antimicrobial susceptibility pattern of the isolates 
among the patients visiting Capital Hospital and Research 
Center Kathmandu, Nepal.

In this study, initial screening for ESBL production 
showed 47.37% K. pneumoniae strains to be ceftriaxone 
resistant. Confirmation test (PCDDT) revealed that ESBLs 
prevalence was 18.42%, which is in concordance with the 
16.55% ESBL positive K. pneumoniae reported in a similar 

study conducted in Nepal22 and in India.23 The frequency 
of ESBL producer in studies done in Bangladesh, other 
study done in India was higher than our study.24,25 It 
may be due to steadily increasing the incidence of ESBL 
producing strains among the clinical isolates, also the 
prevalence of ESBLs among clinical isolates varies from 
country to country and from institution to institution.26

The high occurrence of ESBLs in Klebsiella spp. is of 
great concern since infections caused by this bacterium 
are very common and resistance of the organism may be 
due to the presence of capsule that gives some level of 
protection to the cells, presence of multidrug resistance 
efflux pump, and greater efficiency to acquire and 
disseminate resistance plasmid.27 This study revealed a 
higher occurrence of ESBL producing uropathogen in the 
adult age group of 16–45 years, which is in concordance 
to a study done in Pakistan.28 This study attempted to 
access the antibiotic susceptibility patterns to the ESBL 
producing K. pneumoniae isolates. It is essential for 
rationalizing both prophylaxis and treatment regimens.29 
In this study, ESBL producing K. pneumoniae showed 
100% sensitivity for Imipenem which is parallel to the 
findings of study done by Alipourfard and Nili (2010) and 
Chander and Shrestha (2013). Another drug of choice 
for ESBL producing K. pneumoniae is Nitrofurantoin, 
showed 71.43% effectivity. The result is in harmony with 
report from similar study conducted at Indore, India.30 
Meanwhile, Cotrimoxazole and gentamicin (42.86%) 
showed intermediate susceptibility with Nalidixic acid 
(28.57%) proving to be least effective drug in our study. 
The finding is in line with studies done in India and 
Pakistan.30,31

Several studies have demonstrated that, a modifiable 
risk factor for the development of ESBL-producing 
organisms is the use of third-generation cephalosporins. 
Hence, use of Imipenem instead of third-generation 
cephalosporin significantly decreases the development 
of ESBL production in bacteria.25,31 The ESBL producing 
organisms are increasing rapidly and becoming a 
major problem in the area of infectious disease which 
includes multi drug resistance, difficulty in detection 
and treatment and increase in mortality of patients. 
Of all available anti-microbial agents, carbapenem are 
the most sensitive and reliable treatment options for 
infections caused by ESBL producing isolates. However, 
overuse of carbapenem may lead to resistance of other 
gram-negative organisms. Therefore, restricting the 
use of third-generation cephalosporins, along with 
implementation of infection control measures, are the 
most effective means of controlling and decreasing the 
spread of ESBL producing isolates.
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CONCLUSION

Imipenem was the only antibiotic found to be the most 
effective against ESBL producing K. pneumoniae, a 
rational use of carbapenem should be sought through 
proper regulations in clinical settings so as to prevent 
any possible selection of carbapenem resistant strains in 
future. Compared to other studies conducted in Nepal, 
a higher prevalence of ESBL-producing K. pneumoniae 
was observed during the study, warranting a national 
surveillance for routine monitoring of ESBL producing K. 
pneumoniae isolates. It is recommended that such study 
be done to have routine monitoring of ESBL producing 
pathogens in clinical isolates and all healthcare 
professionals should work together with pharmacist and 
laboratory personnel to overcome this problem.
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