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Abstract: Antibiotic resistance is extremely common in bacteria isolated from clinical 
specimen and serious threat to patient care all over the world. In the present study, we aimed 
to determinate the antibiotic resistance patterns on clinical isolates of E.coli and 
K.pneumoniae. During the study period, 27 isolates of E.coli (n=16) and K.pneumoniae 
(n=11) were procured from clinical laboratory in Coimbatore. Antibiotic sensitivity was 
tested by modified Kirby-Bauer disc diffusion method according to CLSI guidelines. Among 
the 18 antibiotics tested, the high resistance rate was found against to Ampicillin (83.5%), 
Penicillin (83%). Among the two bacterial genera, E.coli was highly resistance (64.2%) than 
K.pneumonia (59%).  In case of source wise result, urine isolates were showed highest 
resistance and followed by sputum and pus isolates. For the Quinolone class of the 
antibiotics, 94% of E.coli was resistance to Nalidixic acid and 45.4% for K.pneumoniae. 
Furthermore 15 (55.5%) isolates were exhibited ESBL production by phenotype method. Our 
study has demonstrated substantial levels of resistance to different common antibiotics in 2 
genus of bacteria and this study can be used for formulate antibiotic use protocols. 
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1. Introduction 

Bacteria, particularly gram - negative bacteria, show increased resistance to current 
antibiotics and drug development programs are not enough to provide medical treatment in 
the future. Antimicrobial resistance is one of the major public health issues, notably in 
developing countries where relatively easy availability and increased consumption of 
therapeutic products have contributed to significantly higher incidences of improper use of 
antibiotics and higher levels of resistance compared to developed countries [1]. 

In India the infectious disease burden is among the highest in the world and recent 
report shown the inappropriate and irrational utilization of antimicrobial agents against these 
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diseases, which led to increment in the development of antimicrobial resistance [2]. This 
antibiotic resistance phenomenon was due to extended spectrum β-lactamase (ESBL) 
producing organism which was increased sharply in Escherichia coli and Klebsiella 
pneumoniae and also by Pseudomonas aeruginosa and Acinetobacter baumannii.  

The World Health Organization (WHO) has proposed a regional antimicrobial 
resistance strategy with the aim of reducing morbidity and mortality due to antimicrobial 
resistant infection in order to maintain the effectiveness of antimicrobial agents in the 
treatment and prevention of microbial infections [3].  In the public health perspective, it is 
paramount to look for the subsisting circumstantial analysis in Indian context, so that 
opportune interventions can be initiated at the community level to tackle the quandary. 

Taking all these into consideration a need was felt for a study to drug susceptibility 
surveillance and ESBL confirmatory tests such as double disc synergy test (DDST) method. 

2. Methodology  

The study was conducted for a period of from Dec 2017 to Jan 2018. The 27 clinical 
isolates of E.coli and K.pneumoniae were obtained from the Microtech Diagnostic Centre, 
Coimbatore and Tamilnadu. The samples yielding these isolates were as follows Urine-16, 
pus-6, sputum-3. The following information was provided by the clinical laboratories: sex, 
date of collection, types of samples, types of infection and patient location.  

2.1. Antimicrobial Susceptibility Tests 

All identified strains were tested for antimicrobial susceptibility by Kirby-Bauer 
method on Mueller-Hinton Agar (MHA) medium according to criteria recommended by the 
Clinical and Laboratory Standards Institute (CLSI) [4].  

 
2.2. Double disc synergy test 

The screening for ESBLs production was carried out using cefotaxime (30 mcg) and 
ceftazidime (30mcg) alone as well as cefotaxime/clavulanate (30/10 mcg) and 
ceftazidime/clavulanate (30/10 mcg) combination [5]. 

 

3. Results and discussion 

In India, the prevalence of ESBL isolates vary among various hospitals and even 
between different sites of infection such as UTI, wound infection and septicemia, of which 
UTI is the most common infection. However, most of the hospitals are oblivious to the 
prevailing antibiotic susceptibility patterns. This may result in an improper prescription of 
antibiotics. In view of these issues, our study was designed to assess the antimicrobial 
susceptibility pattern of MDR E.coli and K.pneumoniae and also to study the occurrence of 
ESBL production among them. 

During the study period, 27 isolates of E.coli (n=16) and K.pneumoniae (n=11) were 
procured from clinical laboratory in Coimbatore. Clinical isolates in the present study were 
obtained from urine (13 isolates), pus (8 isolates), and sputum (6 isolates). Of urine and pus 
isolates, E. coli was predominated. Figure1 and 2 illustrate the antimicrobial resistance 
patterns of clinical isolates. Among them, the high resistance rate was found against to 
Ampicillin (83.5%), Penicillin (83%), Erythromycin (82%) and Cephodoxime (80%). In 
genera wise results, Nalidixic acid and ampicillin were resistance to 94% E.coli isolates, 
Penicillin and cephodoxime were resistant to 91% of K.pneumoniae. Among the two bacterial 
genera, E.coli was highly resistance (64.2%) than K.pneumonia (59%).  This was contrary to 
previous study of Saleh et al., (2016), they were observed higher resistance on K.pneumoniae 
than E.coli. 
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A recent large survey of 357 E.coli and K.pneumoniae isolates from Pune, India 
found that the prevalence of Ampicillin resistance (79%) isolates from various clinical 
samples. Another study also in India, 37.5% of E.coli and 32.4% of K.pneumoniae of 
ampicillin resistance were observed from clinical isolates. In E.coli, resistance to 
nitrofurantoin is less compared to other drugs, in case of K.pneumoniae, Amikacin showed 
100% susceptibility and gentamycin showed 18.1% of resistance. 

 
 
 

Fig.1 Percentage of Antibiotic resistance on E.coli 
 

 
 
Regarding to the resistance pattern of 27strains studied those strains which are found 

to be resistant to three or more than three groups of antimicrobials were taken as MDR 
strains. Among the 18 antibiotics, more than 10 antibiotics were resistant to 75% of E.coli and 
73% in K.pneumoniae. In this study, no one isolates were resistant or sensitive to all 
antibiotics.  

 
 
 

Fig.2. Percentage of Antibiotic resistance on K.pneumoniae

 
In case of source wise result, urine isolates were showed highest resistance and 

followed by sputum and pus isolates. Figure 3 shows the pattern of resistance to different 
classes of antibiotics for the different classes of bacteria. Among the Quinolone class of the 
antibiotics, 94% of E.coli was resistance to Nalidixic acid and 45.4% for K.pneumoniae. In 
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case of aminoglycoside antibiotics, Kanamycine showed the highest rate of resistance against 
E.coli and K.pneumoniae.  These classes of antibiotics were commonly used for the treatment 
of UTI [7].  

 
 

Fig.3. Resistance on various groups of antibiotics 

 
As seen here, resistance to betalactam group of drugs were 79% for both isolates, for 

Cephalosporin class, K.pneumoniae showed 77.5% and E.coli Showed 69.4%.  In a recent 
study in west Bengal, E.coli and Klebsiella were resistance to 3rd and 4th generation 
cephalosporins varied from 64 to 94%. In this study, 3rd generation of Ceftazidime was 
resistant to 81.2% of E.coli and Cephodoxime resistance to 91% of K.pneumoniae.  

Antibiotic resistance of microorganism is a massive threat all over the world. But for 
growing countries like India this is a risk to public health. There are many reasons for this 
rapid rise of antibiotic resistance in India. One reason is the same type of antibiotics is widely 
used for various disease factors in India. Another reason is Indian pharmaceutical companies 
are production and marketing of antibiotics with absurd and only serve to generate antibiotic 
resistance [8]. The most K.pneumoniae and E.coli were found to be sensitive to ciprofloxacin. 
It is observed in some other studies that resistance to ciprofloxacin antibiotics are also 
escalating. One of the important findings of the study is decreased sensitivity to Carbapenem 
group of Imipenem.  In recently, 55% of Imipenem resistance enterobacteriace were observed 
from New Delhi India. Ramalingam et al., [9] observed the lowest percentage of Imipenem 
resistance isolates of E.coli than K.pneumoniae, this result was correlated with the present 
study. 

There may be various ways by which bacteria isolate acquire resistance, but 
production of extended-spectrum beta lactamase (ESBL) is more important. In total, 15 
(55.5%) isolates were exhibited ESBL production by phenotype method. By species, 53.3% 
(8) of E.coli isolates and 47% (7) of K.pneumoniae were ESBL producers. By clinical 
specimen, 30% of ESBL producers from urine isolates, 22.2% of from pus samples and 4% of 
from sputum isolates. The use of cefotaxime ± clavulanic acid detected more ESBL as 
compared to ceftazidime ± clavulanic acid indicated the former to be a more sensitive 
indicator. In 2016, Sridhar et al., [10] were detected the highest ESBL isolates, while using 
cefotaxime ± clavulanic than ceftazidime ± clavulanic acid. Simultaneously, they were 
highest ESBL producers were in E.coli isolates. Our result was contrary to previous study in 
India [5]. They were detected high ESBL producers while using ceftazidime ± clavulanic acid 
than cefotaxime ± clavulanic acid.  

 
Overall, our results indicate the prevalence of resistance to different classes of 

antibiotics in bacterial isolates and highlights worrying results of antimicrobial therapy. The 
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exact prevalence of ESBL production is unknown due to the lack of simple and reliable 
methods for detection in a routine laboratory. Several methods used for detection of ESBL 
isolates, the phenotypic confirmatory disc diffusion test are simple, sensitive and cost 
effective. However, there is a need for larger scale surveillance of drug sensitivity. 
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