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Background:  

AMR is a problem worldwide, but is particularly worrying in India, where hospital standards are inconsistent and 

antibiotics are readily available over the counter at pharmacies. To tackle AMR most of activities related 

surveillance, diagnosis, awareness & containment are predominantly focused in urban area. Still rural area 

remains overlooked. ESKAPE Pathogens are the group of priority microorganism having inherent tendency to 

develop drug resistance & difficult to treat infections due to them become current eras major concern in rural as 

well as urban health care setups. 

Objective: 

 To estimate burden of ESKAPE Pathogens among culture isolates and study Antimicrobial resistance pattern in 

them. 

Methods:  

A retrospective observational study carried out in tertiary care centre located in rural area. Required data for 

study is collected from records available at microbiology department & analyse with help of Microsoft Excel 

spread sheet. 

Results: 

 During one year of study period records of 1369 various clinical samples were examined, 41% (565/1369) were 

found culture positive. Among overall 565 isolates 194 (33.33%) isolates belong to ESKAPE group. In this study 

among ESKAPE pathogens in Staphylococcus aureus prevalence of Methicillin resistant Staphylococcus auerus 

(MRSA) was 36.66% & Prevalence of VRE was 8.33%. Among gram negative ESKAPE pathogens, Acinetobactor 

baumanni found as most resistant pathogen all isolates produces carbapenemase enzyme & shows resistance 

towards most of the commonly used antibiotics. Other isolates like Pseudomonas aeruginosa , Klebsiella 

Pneumoniae, Acinetobacter baumannii & Enterobacter species were  having strains which capable to produce 

enzymes like carbapenmase,ESBL. 

Conclusion  

In our study considerable burden of ESKAPE pathogen was reported amongst culture isolates with slight gram 

negative ESKAPE pathogen predominance. Surprisingly near about all Acinetobacter baumannii strains showed 

highest degree of drug resistance against most of the antimicrobial agents. Among Gram positive ESKAPE 

pathogen significant number of MRSA & VRE strains isolated. These finding help us to update and strengthen our 

AMR policy and focus on Hospital infection control measures to prevent probable outbreaks. Also implicate need 

of multicentre study and awareness drive in various lower strata of health care systems in rural area about AMR 

containment strategies, appropriate use of antimicrobial agents & concept of antimicrobial stewardship  

Abstract  

            Objectives 

Conclusion 
There is not much published literature on AMR in ESKAPE pathogen available for the Konkan region of 

Maharashtra, western coastline of India. In this study, 33.33% ESKAPE pathogens estimated among culture 

positive cases with slight predominance of gram negative ESKAPE pathogens. Our study noted presence of 

significant antimicrobial resistance among ESKAPE group of organisms. It is observed that among Gram-

negative ESKAPE Pathogens increase resistance and decrease susceptibility against recommended group 

antimicrobial agents; for instance in Acinetobacter baumanni isolates all of them emerged as “multidrug 

resistant strains”. 
Carbapenemase & ESBL producing strains in significant numbers are encountered among gram negative ESKAPE 

Pathogens, Emergence of VRE & MRSA isolates among gram positive ESKAPE Pathogens leads to worrisome 

situation. Appearance Multidrug resistant ESKAPE pathogens major concern in front of any health care set up as 

these pathogens when they were drug resistant limits treatment options & economically hampers infected 

individuals. Therefore this study is suggesting continuous monitoring & surveillance of such emerging 

“superbugs” in remote & rural belt of konkan region. 

This study implicate that all required caution should be exercised through hospital infection control policy to 

halt this emergence and wide spread use of antibiotics should be avoided to minimize the potential 

development of multidrug and sometimes pan drug resistant pathogens. Antimicrobial use policy & infection 

control policy should be updated based on AMR report. 

As this study is carried out in single tertiary care centre located in rural area which mainly received patients 

referred from lower healthcare setups and private health facilities. To generalised findings of this study , large 

scale multicentre study will be fruitful. 
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Methods 

This is a retrospective observational study required Data collected from Medical records & reports were 

obtained from records sections of Microbiology and hospital.  

The bacterial isolates were identified by using classical bacteriology methods for microbial culture, on solid 

media agar-based, followed by identification and Antimicrobial Susceptibility Testing using Vitek 2 Compact. 

Data collection pertaining to isolates and records of ESKAPE bacteria were performed electronically as well as 

manually, in the records of laboratory information system (LIS). 

Inclusion criteria: All different clinical samples received from various outpatient & inpatient departments were 

included in study and analysed.  

Exclusion criteria: The Records of clinical samples with incomplete history and reports showing growth of 

probable contaminants were excluded.  

All the reports fulfilling the above eligibility criteria were studied for achieving above aims and objective of this 

study. 

Study Duration :  1 year ( January  2019 to December 2019) 

 

o To estimate burden of  ESKAPE pathogens 

among culture isolates obtained from 

different clinical samples 

o To develop & analyse antimicrobial 

resistogram of  ESKAPE Pathogens 
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Results 

Background  

Antimicrobial Resistance (AMR) is become global phenomenon. New resistance mechanisms are emerging 

amongst microorganisms, spreading worldwide. Yearly more than 700,000 deaths are associated with AMR. It is 

estimated that in the European Union (EU), in the year 2050, over 33,000 deaths will be caused by an antibiotic-

resistant bacteria. 1,2 

It is a serious threat to global public health. The AMR is reaching at critical levels in countries like India also.3,4  

The impact of AMR is likely to be higher in the Indian setting. AMR is a major public health concern in India, its 

burden is observed equivalent both rural and urban settings.5 

 The WHO published a list of 12 families of bacteria as priority pathogens in 2017. The National Programme on 

“Containment of Antimicrobial Resistance” also focus on these priority pathogens incorporated them in 

surveillance under national AMR network in India also.6,7,8 Among these priority pathogens Enterococcus 

faecium, Staphylococcus aureus, Klebsiella pneumoniae, Acinetobacter baumannii,Pseudomonas aeruginosa, & 

Enterobacter species have been identified as especially dangerous due their virulence & inherent tendency to 

acquired drug resistance. These Six microbial species were known as ESKAPE pathogens.  

Rice introduced the ESKAPE acronym in 2008 for the group of pathogens capable of escaping the bio-cidal action 

of antibiotics.9 The most serious, life-threatening infections caused by a group of drug-resistant bacteria are 

named as "ESKAPE" pathogens by the Infectious Diseases Society of America (IDSA).10 

The emergence of AMR is not limited to the older and more frequently used classes of drugs. There has also been 

a rapid increase in resistance to the newer and more expensive drugs like carbapenems.11 
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Different clinical samples recieved during study period & 

culture positivity among them 
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Resistance trends against different antimicrobial agents in 

Gram Positive "ESKAPE" pathogens 
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TOTAL ISOLATES INCLUDED IN STUDY 565 out of 1369 

samples 

received  

ESKAPE PATHOGENS 194 (33.33%) 

“NON ESKAPE “PATHOGENS  371 (66.66%) 

Gram negative ESKAPE pathogens 112(57.73%) 

Gram positive ESKAPE pathogens 82(43.26%) 

DRUG RESISTANCE AMONG ESKAPE PATHOGENS 

Enterococcus 

species 

Vancomycin Resistant Enterococci 

(VRE n=2/24) 

2(8.33%) 

Staphylococcus 

aureus 

Methicillin resistant 

Staphylococcus auerus MRSA 

(n=36/88) 

36(36.66%) 

Klebsiella 

pneumoniae 

CARBAPENEMASE producing 

strains (n= 14/20) 

14(70%) 

Acinetobacter 

baumannii 

CARBAPENEMASE producing 

strains (n= 11/11) 

11(100%) 

Pseudomonas 

aeruginosa 

CARBAPENEMASE & ESBL 

producing strains (n=14/36) 

14(38.88%) 

Enterobacter 

species 

CARBAPENEMASE,ESBL producing 

strains(n=7/14) 

  

7(50%) 

TABLE 1: SUMMARY OF STUDY  

Chart no 2 :  sample wise culture positivity  

Chart no 1 : %  culture positivity  

Chart no 3 : Resistogram of Gram Positive ESKAPE 

pathogens 

    Chart no 4 : Resistogram of Gram Negative ESKAPE 

pathogens 
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  Abstract  Results   
 

Background: 

AMR is a problem worldwide, but is particularly worrying in India, where hospital standards are inconsistent and 

antibiotics are readily available over the counter at pharmacies. To tackle AMR most of activities related 

surveillance, diagnosis, awareness & containment are predominantly focused in urban area. Still rural area 

remains overlooked. ESKAPE Pathogens are the group of priority microorganism having inherent tendency to 

develop drug resistance & difficult to treat infections due to them become current eras major concern in rural as 

well as urban health care setups. 

Objective: 

To estimate burden of ESKAPE Pathogens among culture isolates and study Antimicrobial resistance pattern in 

them. 

Methods: 

A retrospective observational study carried out in tertiary care centre located in rural area. Required data for 

study is collected from records available at microbiology department & analyse with help of Microsoft Excel 

spread sheet. 

Results: 

During one year of study period records of 1369 various clinical samples were examined, 41% (565/1369) were 

found culture positive. Among overall 565 isolates 194 (33.33%) isolates belong to ESKAPE group. In this study 

among ESKAPE pathogens in Staphylococcus aureus prevalence of Methicillin resistant Staphylococcus auerus 

(MRSA) was 36.66% & Prevalence of VRE was 8.33%. Among gram negative ESKAPE pathogens, Acinetobactor 

baumanni found as most resistant pathogen all isolates produces carbapenemase enzyme & shows resistance 

towards most of the commonly used antibiotics. Other isolates like Pseudomonas aeruginosa , Klebsiella 

Pneumoniae, Acinetobacter baumannii & Enterobacter species were having strains which capable to produce 

enzymes like carbapenmase,ESBL. 

Conclusion 

In our study considerable burden of ESKAPE pathogen was reported amongst culture isolates with slight gram 

negative ESKAPE pathogen predominance. Surprisingly near about all Acinetobacter baumannii strains showed 

highest degree of drug resistance against most of the antimicrobial agents. Among Gram positive ESKAPE 

pathogen significant number of MRSA & VRE strains isolated. These finding help us to update and strengthen our 

AMR policy and focus on Hospital infection control measures to prevent probable outbreaks. Also implicate need 

of multicentre study and awareness drive in various lower strata of health care systems in rural area about AMR 

containment strategies, appropriate use of antimicrobial agents & concept of antimicrobial stewardship 

 

 

 

 

 

o To estimate burden of ESKAPE pathogens 

among culture isolates obtained from 

different clinical samples 

o To develop & analyse antimicrobial 

resistogram of ESKAPE Pathogens 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

TABLE 1: SUMMARY OF STUDY 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Chart no 1 : % culture positivity 
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Chart no 2 : sample wise culture positivity 
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  Staphylococcus  aureus(n=88) 36% 67% 77% 74% 0% 56% 32% 1% 8% 0% 19% 5% 3%   
 Enterococcus  species(n=24) 42% 63% 71% 79% 42% 67% 17% 25% 8% 4% 17% 17% 17%   

Chart no 3 : Resistogram of Gram Positive ESKAPE 

pathogens 
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Chart no 4 : Resistogram of Gram Negative ESKAPE 

pathogens 

 

 

 

 

 

 

 

 

Antimicrobial Resistance (AMR) is become global phenomenon. New resistance mechanisms are emerging 

amongst microorganisms, spreading worldwide. Yearly more than 700,000 deaths are associated with AMR. It is 

estimated that in the European Union (EU), in the year 2050, over 33,000 deaths will be caused by an antibiotic- 

resistant bacteria. 1,2 

It is a serious threat to global public health. The AMR is reaching at critical levels in countries like India also.3,4 

The impact of AMR is likely to be higher in the Indian setting. AMR is a major public health concern in India, its 

burden is observed equivalent both rural and urban settings.5 

The WHO published a list of 12 families of bacteria as priority pathogens in 2017. The National Programme on 

“Containment of Antimicrobial Resistance” also focus on these priority pathogens incorporated them in 

surveillance under national AMR network in India also.6,7,8 Among these priority pathogens Enterococcus 

faecium, Staphylococcus aureus, Klebsiella pneumoniae, Acinetobacter baumannii,Pseudomonas aeruginosa, & 

Enterobacter species have been identified as especially dangerous due their virulence & inherent tendency to 

acquired drug resistance. These Six microbial species were known as ESKAPE pathogens. 

Rice introduced the ESKAPE acronym in 2008 for the group of pathogens capable of escaping the bio-cidal action 
9 

  Conclusion   
There is not much published literature on AMR in ESKAPE pathogen available for the Konkan region of 

Maharashtra, western coastline of India. In this study, 33.33% ESKAPE pathogens estimated among culture 

positive cases with slight predominance of gram negative ESKAPE pathogens. Our study noted presence of 

significant antimicrobial resistance among ESKAPE group of organisms. It  is observed that among Gram- 

negative ESKAPE Pathogens increase resistance and decrease susceptibility against recommended group 

antimicrobial agents; for instance in Acinetobacter baumanni isolates all of them emerged as “multidrug 

resistant strains”. 

Carbapenemase & ESBL producing strains in significant numbers are encountered among gram negative ESKAPE 

Pathogens, Emergence of VRE & MRSA isolates among gram positive ESKAPE Pathogens leads to worrisome 

situation. Appearance Multidrug resistant ESKAPE pathogens major concern in front of any health care set up as 

these pathogens when they were drug resistant limits treatment options & economically hampers infected 

individuals. Therefore this study is suggesting continuous monitoring & surveillance of such emerging 

“superbugs” in remote & rural belt of konkan region. 

This study implicate that all required caution should be exercised through hospital infection control policy to 

halt this emergence and wide spread use of antibiotics should be avoided to minimize the potential 

development of multidrug and sometimes pan drug resistant pathogens. Antimicrobial use policy & infection 

control policy should be updated based on AMR report. 

As this study is carried out in single tertiary care centre located in rural area which mainly received patients 

referred from lower healthcare setups and private health facilities. To generalised findings of this study , large 

scale multicentre study will be fruitful. 

of antibiotics. The most serious, life-threatening infections caused by a group of drug-resistant bacteria are References 
named as "ESKAPE" pathogens by the Infectious Diseases Society of America (IDSA).10 

The emergence of AMR is not limited to the older and more frequently used classes of drugs. There has also been 

a rapid increase in resistance to the newer and more expensive drugs like carbapenems.11 

 

 

 
This is a retrospective observational study required Data collected from Medical records & reports were 

obtained from records sections of Microbiology and hospital. 

The bacterial isolates were identified by using classical bacteriology methods for microbial culture, on solid 

media agar-based, followed by identification and Antimicrobial Susceptibility Testing using Vitek 2 Compact. 

Data collection pertaining to isolates and records of ESKAPE bacteria were performed electronically as well as 

manually, in the records of laboratory information system (LIS). 

Inclusion criteria: All different clinical samples received from various outpatient & inpatient departments were 

included in study and analysed. 

Exclusion criteria: The Records of clinical samples with incomplete history and reports showing growth of 

probable contaminants were excluded. 

All the reports fulfilling the above eligibility criteria were studied for achieving above aims and objective of this 

study. 

Study Duration : 1 year ( January 2019 to December 2019) 
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