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Abstract 

Introduction: In recent years increased incidences of 

carbapenem resistance among Escherichia coli have been 

reported worldwide. Due to higher prevalence and wide 

range of clinical infections Escherichia coli are 

considered great risk for public health. Furthermore, 

carbapenem resistance limits the treat ment options in 

individuals infected with Escherichia coli. Thus, rapid 

detection of carbapenem resistance is essential to initiate 

appropriate treatment, effective management and prevent 

further dissemination. In the present study we aimed to 

explore the prevalence of carbapenem resistance 

Escherichia coli at a tertiary care hospital in rural Uttar 

Pradesh. 

Material and Methods: A cross sectional study was 

performed at Dept. of Microbiology, Government 

Medical College, Azamgarh in collaboration with Dept. 

of Microbiology, Index Medical College, Indore. A total 

of3180 clinical specimens comprising of urine, pus, 

wound swabs, sputum, throat swabs and other samples 

were collected following the standard guidelines and 

were processed for culture by standard bacteriological 

methods. After obtaining the growth gram staining and 

standard biochemical reactions were performed for 

identification of Escherichia coli. All these isolates were 

subjected to antibiotic sensitivity testing for carbapenem 

by Kirby Bauer disc diffusion method. 

Results: Out of the3180 specimens 53.11% showed 

growth of various organisms. Of these 58.44%isolate 

showed the growth of Entero bacteriaceae, of which 

25.94% were car bapenem resistant Escherichia coli. 

Conclusion: A high prevalence of 25.94% car bapenem 

resistance was observed among Escherichia coli isolates. 

Early detection, isolation and contact precaution of CRE 

patients will help to prevent rapid dissemination of 

Carbapenem resistant Escherichia coli infection. 

Keywords: Antimicrobial Resistance, CRE, Carbapenem 

resistant Escherichia coli 

Introduction 

Antimicrobial resistance has been observed towards most 

of the antibiotics which has become the major issue in 

combating against clinical pathogens. Overuse of anti 

biotics, inappropriate processing and lack of regulatory 

barriers are the major causes for antibiotic resistance. [1] 

http://ijmsir.com/
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There have been growing epidemics of infections due to 

gram negative bacteria especially from Entero bacter 

iaceae family, which are resistant to many classes of 

antibiotics.[2] In the past carbapenems have been reserved 

for most difficult infections. They have an exceptionally 

broad spectrum of activity and are used exclusively in 

intensive care unit and critically ill patients. [3] Due to 

extended spectrum beta-lactamase (ESBL) and AmpC 

enzyme producing Enterobacteriaceae, carbapenems are 

used as a last option against many multi drug resistant, 

gram-negative bacteria. [4] However, there is alarming 

increase in carbapenem resistance Entero bacteriaceae 

related to high mortality and the trend is increasing 

around the World.[5] 

Carbapenem Resistant Entero bacteriaceaec an be 

defined as – Entero bacteriaceae that are resistant to one 

or all the following carba penems Ertapenem, Mero 

penem, Imipenem. [6] Escherichia coli are the most 

common agents of community and hospital-acquired 

infections among the Entero bacteriaceae family. The 

main reason for the resistance to carbapenems is 

production of carbapenemase that hydrolyze carbapenem 

and other beta lactam drugs.[1] Besides production of 

carbapenemase enzyme the other mechanism of 

resistance includes over-expression of efflux pumps by 

the bacteria, lack of porins present in the bacterial cell 

membrane and poor binding of carbapenems to 

penicillin-binding protein.[7] The inter and intra species 

spread of carbapenemase encoding genes responsible for 

resistance via horizontal plasmid mediated transmission 

is also common among carbapenem resistant Entero 

bacter iaceae (CRE). [8] 

Rapid detection of carbapenem resistance is necessary to 

initiate effective infection control measures to prevent 

their dissemination and to start appropriate treatment for 

the patient suffering from carbapenem resistant strain of 

Escherichia coli infection as they have limited treatment 

options. 

Also, epidemiology and bacteriology of carbapenem 

resistant strains of Escherichia coli are essential for 

formulating guidelines for rational therapy and isolation 

and contact precautions of such infectious patient 

preventing further spread at health care settings. 

Data regarding carbapenem resistance among clinical 

isolates of Escherichia coli prevalent in rural Uttar 

Pradesh is limited. Thus, in present study we aimed to 

explore the prevalence of carbapenem resistance 

Escherichia coli at a tertiary care hospital in rural Uttar 

Pradesh. 

Material and Methods 

Study Design and Settings: A Cross sectional study was 

performed at Dept. of Microbiology, Government 

Medical College, Azamgarh in collaboration with Dept. 

of Microbiology, Index Medical College, Indore. 

Inclusion Criteria 

Escherichia coli isolated from various clinical samples 

showing resistance to at least one car bapenem 

(Imipenem, Meropenem, Etrapenem) is included in this 

study. 

Exclusion Criteria 

Escherichia coli isolated from various clinical samples 

not showing resistance to any carbapenems is not 

included in this study. 

Sample Collection and Processing 

A total of 3180various clinical specimens comprising 

Urine, pus, wound swab, sputum, throat swab and other 

samples were collected following the standard guidelines 

and were processed for culture by the standard bacterio 

logical methods in Department of Microbiology. All the 

samples were processed and cultured on appropriate 

culture media depending upon the type of samples and 

were incubated at 370C for 24-48 hrs. After incubation 
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the culture plates were observed for bacterial growth and 

colony characteristics, gram staining of the bacteria was 

performed and gram-negative bacilli were confirmed 

using standard biochemical tests. 

All clinical isolates of Escherichia coli were further 

processed for antibiotic sensitivity testing for carba 

penem using Imipenem (10µg), Meropenem (10µg) and 

Ertapenem (10µg) by Kirby Bauer disc diffusion method. 

After performing the Kirby Bauer disc diffusion test for 

carbapenems zone of inhibition around the antibiotic disc 

for the test strains was measured with the help of scale 

and the result were interpreted following CLSI guidelines 

2021. [6] 

Statistical Analysis 

Data entry was done in Excel format and analysed in the 

form of Tables, Figures and Charts. 

Results 

Out of the 3180 specimens 1689 (53.11%) showed the 

growth of various organisms. A total of 987 iso lates 

showed growth of Entero bacteriaceae, of which 256 of 

them were car bapenem resistance Escherichia coli. 

Prevalence of Carbapenem Resistant Escherichia coli in 

present study is 25.94%. 

Among 256 carbapenem resistant isolates of Escherichia 

coli,171(67%) isolates were from female patients while 

85 (33%) isolates were from male patients. Gender wise 

distribution of Carbapenem Resistant Escherichia coli is 

shown in Figure 1. 

Maximum number of carbapenem resistant strains were 

obtained from urine samples (58%), followed by pus/ 

wounds wab (23%) sputum/ throat swab (14%) and other 

samples (05%). 

Distribution of carbapenem resistant Escher ichia coli 

among different clinical samples in the present study is 

shown in Figure 2.65% of the total carbapenem resistant 

isolates of Escher ichia coli were isolated from various 

inpatients departments that included Medicine, Surgery, 

Obstetrics and Gynaecology, Paediatric and Ortho 

paedics. 35% were isolated from Outpatient depart 

ments.16 Out of 256 CR E. coli showed resistance to 

Imipenem, 04 Out of 256 CR E. coli showed resistance to 

Mero penem, 33 CR E. coli showed resistance to 

Imipenem & Mero penem, 05 CR E. coli showed 

resistance to Imipenem & Ertapenem & 198 CR E. coli 

showed resistance to Imipenem, Meropenem & Ertape 

nem all three. 

Drugs Escherichia coli 

Imipenem alone 16 

Meropenem alone 04 

Imipenem & Meropenem 33 

Imipenem & Ertapenem 05 

Imipenem, Meropenem & 

Ertapenem 

198 

Total 256 

Figure 1: Gender wise distribution of Carbapenem 

Resistant Escherichia coli. 

 

Figure 2: Distribution of Carbapenem Resistant Escheri 

chia coli among Different Clinical Samples 
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Discussion 

Enterobacteriaceae are often associated with a wide range 

of severe infections including blood stream infections, 

ventilator - associated pneumonia community-acquired 

pneumonia, hospital- acquired pneumonia, complicated 

urinary tract infections, and complicated intra-abdominal 

infections. Emergence of extended-spectrum β-lactamase 

(ESBL) - producing Entero bacteriaceae has led to 

extensive use of carbapenem as a first-line empirical 

treatment. The increasing use of carbapenem for possible 

ESBL infections has led to a more serious problem of the 

emergence of carbapenemase producing Entero bacteria 

ceae. [9] 

Carbapenemase-producing Enterobacteriaceae pose an 

exponentially increasing threat for the public health 

worldwide. Carbapenemases are β-lactamases with the 

ability to hydro Lys penicillin’s, cephalo sporins, mono 

bactams and carbapenems.[10] 

Carbapenems are considered as last-resort antibiotics for 

the treatment of infections caused by multidrug-resistant 

Gram-negative bacteria. In the last decade prevalence of 

car bapenem-resistant Entero bacteriaceaehas increased 

rapidly.[11] Early and accurate detection of carbapenem 

resistance isolates is important for appropriate treatment 

of patient and reduce the further escalation of resistance 

in the community.  

Distribution of carbapenem resistant isolates among 

different clinical samples showed that majority (56.86%) 

of isolates were from urine samples which was in 

concordance with the findings by Nair et al [12] (42%), 

Singh et al [13] (39.4%) and Satyajeet K Pawar et al [4] 

(31.76%) who also reported majority of carbapenem 

resistant isolates from urine in their studies. Car bapenem 

mase producing Entero bacteriaceae spread rapidly 

because of horizontal transmission of plasmid encoding 

genes responsible for carbapenemase production. This 

occurs mainly by faeco-oral route in community-acquired 

infections as well as in hospitalized patients.[14] Because 

of this proximity urine specimens might show more car 

bapenem resistant Entero bacteriaceae (CRE) prevalence. 

65% of the total carbapenem resistant isolates of 

Escherichia coli were isolated from various inpatients 

depart ments that included Medicine, Surgery, Obstetrics 

and Gynaecology, Paediatric and Orthopaedics. 35% 

were isolated from Outpatient departments. Our study 

findings co-relate well with studies, which have also 

shown the same pattern. (08), (15) 

Admission to a hospital setting predisposes the patients 

to colonisation followed by infection with Carbapenem 

resistant isolates, which is the reason for increased 

isolation of Carbapenem resistant isolates from inpatient 

departments. (6) Also, in the present study maximum 

number of isolates were recovered from the wards, which 

could be due to cross-transmission from one patient to 

another. The reason attributed to this could be use of 

increased usage of Carbapenem for treating invasive 

infections. This points out towards improving the need 

for implementation of various precautionary measure 

essential to prevent the spread of such resistant isolates. 

(16) 

Since treatment options available for carbapenem 

resistant isolates are very few which include tigecycline, 

colistin or combination therapy increasing resistance to 

Carbapenem is of rising concern.  

Absence of proper antimicrobial policy could have 

resulted in indiscriminate use of carbapenem. It has 

resulted in overall increase in these group of drugs. 

Introduction of appropriate antimicrobial stewardship 

program may help curb the issue. Use of optimal dose for 

specified duration and use of combination antibiotics are 

some of the measures that may play an important role. (01) 

(16) 
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In current scenario there are very limited options 

available for treatment of multidrug resistant organisms. 

Thus, there is an urgent need to implement multi-

disciplinary approach to limit the spread of these 

organisms. Strategies for prompt detection, appropriate 

treatment, anti-microbial stewardship and adequate 

infection control measures to stop the spread of car 

bapenem resistant organisms is the need of the hour to 

successfully tackle the global threat imposed by these 

organisms. 

Conclusion 

The emergence of CRE has become major public health 

issue. In this study the prevalence of carbapenem 

resistant E. coli is 25.94% which is higher than most of 

the previous studies. This further emphasizes role of 

early detection, isolation and contact precaution of CRE. 

coli patients to prevent rapid dissemination of carba 

penemase encoded genes present on the plasmids. There 

should be restricted use of Carbapenem antimicrobials to 

prevent further escalation of carbapenem–resistance, 

which underlines the importance of strict implementation 

of Antimicrobial Stewardship Programme. 
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